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SUPPLEMENTAL  WATERSHED  WORK  PLAN  AGREEMENT  NO.  1 

for  the 
WEST  BRANCH  OF  THE  WESTFIELD  RIVER  WATERSHED 
Berkshire,  Hampshire,  and  Hangjden  Counties,  Massachusetts 


September  1971 


1.  The  Massachusetts  Vfater  Resourced  Coinmission  hereby  agrees 
to  become  one  of  the  local  organizations  sponsoring  said 
watershed  project,  and  to  ajsoie  responsibilities  consistent 
with  authorities  and  funding  authorized  under  Chapter  63U 

of  the  Acts  of  1968  of  the  Comiironwealth  of  Massachusetts, 
as  amended, 

2.  The  sponsoring  local  organization  will  provide  relocation 
advisory  assistance  services  and  make  the  relocation 
payments  to  displaced  persons  as  required  by  the  Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  Policies 
Act  of  1970  (Public  Law  91~6U6,  3U  Stat.  lQ9h)   effective  as 
of  January  2,  1971,  and  the  Regulations  issued  by  the 
Secretary  of  Agriculture  pursuant  thereto.  Prior  to 

July  1,  1972,  the  sponsoring  local  organization  will 
comply  with  the  real  property  acquisition  policies  contained 
in  said  Act  and  Regulations  to  the  extent  that  they  are 
legally  able  to  do  so  in  accordance  with  their  State  law. 
After  July  1,  1972,  the  real  property  acquisition  policies 
contained  in  said  Act  shall  be  followed  in  all  cases. 

The  Service  will  bear  100  percent  of  the  first  $25,000  of 
relocation  payment  costs  for  any  person,  business,  or  farm 
operation  displaced  prior  to  July  1,  1972.  Any  such  costs 
for  a  single  dislocation  in  excess  of  $2^,000  and  all  costs 
for  relocation  payments  for  persons  displaced  after  July  1, 
1972,  will  be  shared  by  the  sponsoring  local  organization 
and  the  Service  as  follows : 


Sponsoring 

Local 
Organization 
(percent ) 


Service 
(percent ) 


Estimated  — 
Relocation 
Payment  Costs 
(dollars) 


Relocation 
Payments 


U3.ii 


56.6 


1/  Investigation  has  disclosed  that  under  present  conditions  the 
""   project  measures  will  not  result  in  the  displacement  of  any  person, 
business,  or  farm  operation.  However,  if  relocations  become 
necessary,  relocation  payments  will  be  cost-shared  in  accordance 
with  the  percentages  shown. 
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BERKSHIRE  CONSERVATION  DISTRICT 
Local  Organization 

By       sArilliam  H.  Meyer 


Title  Chairman 


Date      Oct.  19,  1971 


The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  bocfy  of  the  Berkshire  Conservation  District  adopted  at  a 
iTBeting  held  on      Sept.  lU,  1971 . 

S/Henry  Jaeschke 
(Secretary,  Local  Organization) 

Date        Oct.  19,  1971 
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HAJ4PDEN  CONSERVATION  DISTRICT 
Local  Organization 

Py.    S/George  S.  Hartley 


Title      Chairman 


Date    Oct.  12,  1971 


The  signing  of  this  ag3?eement  was  authorized  by  a  resolution  of  the 
goveming  body  of  the  Hampden  Conservation  District  adopted  at  a 
meeting  held  on   Oct.  12,  1971 , 


S/Nicholos  G.  Roselli 
(Secretary,  Local  Organization) 


Date   O-^*-  ^2'  ^971 


iv 

HAMPSHIRE  CONSERVATION  DISTRICT 


^_ 

S/Richard 

L.  Johnson 

Title 

Chainman 

Date 

Oct.  h 

h   1971 

The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  boc^  of  the  Hampshire  Conservation  District  adopted  at  a 
meeting  held  on   October  k,   1971 . 

S/Frank  E.  Hathaway 
(Secretary,  Local  Organization) 

Date    October  ii,  1971 


MASSACHUSETTS  DEPARTMENT  OF  NATORAL  RESOURCES 
(Local  Organization) 

■Qy      S/Arthur  W.  Brownell 

Title Coimnissioner 

Date     11/9/71 


MASSACHUSETTS  WATER  RESOURCES  COMMISSION 
By   s/  Arthur  W.  Brownell 
Title  Chairman 


Date     11/8/71 


The  eignlng  of  this  agreement  was  authorized  by  a  resolution  of  the 
Commission  of  the  Massachusetts  Water  Resources  Commission  adopted  at  a 
meeting  held  on   June  Hi,  1971 .  " 

S/lsabel  Moors 

(Secretary,  Massachusetts  Water  Resources 

Conmission) 

Date    ^  Nov.  8,  1971 

SOIL  CONSERVATION  SERVKE 

UNITED  STATE  DEPARTMENT  OF  AORICULTURB 

By   S/Benj.  Isgur _^.^ 


Date    11/1^/71 


August,  1969 

ADDENDUM 

to 
Watershed  Work  Plan 
for 
Watershed  Protection,  and  Flood  Prevention 
WEST  BRANCH  OF  THE  WESTFIELD  RIVER  WATERSHED 
Berkshire,  Hampden  and  Hampshire  Counties,  Massachusetts 


Pursuant  to  Notice  of  Change  in  Discount  Rate,  Water  Resources  Council, 
dated  July  li;,  1969,  the  interest  rate  to  be  used  by  Federal  Agencies 
in  the  foiroulation  and  evaluation  of  plans  for  water  and  related  land 
resources  is  increased  from  k  5/8  percent  to  k   7/8  percent  for  the  period 
July  1 ,  1 969  through  and  ijicluding  June  30,  1 970. 

The  effect  of  this  increased  interest  rate  on  the  Watershed  Work  Plan 

for  Watershed  Protection  and  Flood  Prevention,  West  Branch  of  the  Westfield 

River  Watershed,  dated  July,  I969  is: 

Average  Annual  Benefits  -   $635,291 
Average  Annual  Costs    -   $376,522 

Revised  Benefit  Cost  Ratio  -  1,7:1 


WEST  BRANCH  OF  THE  WESTFIELD  RIVER  WATERSHED 

WATERSHED  WORK  PLAN  AGREEMENT 

between  the 

Berkshire  Conservation  District 
Local  Organization 

Hampshire  Conservation  District 
Local  Organization 

Hampden  Conservation  District 
Local  Organization 

Massachusetts  Department  of  Natural  Resources 

Local  Organization 

(hereinafter  referred  to  as  the  Sponsoring  Local  Organization) 

Commonwealth  of  Massachusetts 

and  the 

Soil  Conservation  Service 
United  States  Department  of  Agriculture 
(hereinafter  referred  to  as  the  Service) 

July  1969 


Whereas,  application  has  heretofore  been  made  to  the  Secretary  of 
Agriculture  by  the  Sponsoring  Local  Organization  for  assistance  in 
preparing  a  plan  for  works  of  improvement  for  the  West  Branch  of  the 
Westfield  River  Watershed,  Commonwealth  of  Massachusetts,  under  the 
authority  of  the  Watershed  Protection  and  Flood  Prevention  Act  (Public 
Law  566,  83rd  Congress*  68  Stat,  666),  as  amended;  and 
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Whereas J  the  responsibility  for  administration  of  the  Watershed 
Protection  and  Flood  Prevention  Act,  as  amended,  has  been  assigned  by 
the  Secretary  of  Agriculture  to  the  Service;  and 

Whereas,  there  has  been  developed  through  the  cooperative  efforts  of 
the  Sponsoring  Local  Organization  and  the  Service  a  mutually  satisfactory 
plan  for  works  of  improvement  for  the  West  Branch  of  the  Westfield  River 
Watershed,  Commonwealth  of  Massachusetts,  hereinafter  referred  to  as  the 
watershed  work  plan,  which  plan  is  annexed  to  and  made  a  part  of  this 
agreement; 

Now,  therefore,  in  view  of  the  foregoing  considerations,  the  Sponsoring 
Local  Organization  and  the  Secretary  of  Agriculture,  through  the  Service, 
hereby  agree  on  the  watershed  work  plan,  and  further  agree  that  the  works 
of  improvement  as  set  forth  in  said  plan  can  be  installed  in  about  seven 
years. 

It  is  mutually  agreed  that  in  installing  and  operating  and  maintaining 
the  works  of  improvement  substantially  in  accordance  with  the  terms, 
conditions,  and  stipulations  provided  for  in  the  watershed  work  plan: 


1.  The  Sponsoring  Local  Organization  will  acquire  without 
cost  to  the  Federal  Government  such  land  rights  as  will 
be  needed  in  connection  with  the  works  of  improvement. 
(Estimated  Cost  -  $l,U78,l5o). 


The  Sponsoring  Local  Organization  agrees  that  all  land 
acquired  or  improved  with  P.L,  566  financial  or  credit 
assistance  will  not  be  sold  or  othervri-se  disposed  of 
for  the  evaluated  life  of  the  project  except  to  a  public 
agency  which  will  continue  to  maintain  and  operate  the 
development  in  accordance  with  the  Operation  and 
Maintenance  Agreement, 

2,  The  Sponsoring  Local  Organization  will  acquire  or  provide 
assurance  that  landowners  or  water  users  have  acquired  such 
water  rights  pursuant  to  State  law  as  may  be  needed  in  the 
installation  and  operation  of  works  of  improvement. 
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3.   The  percentages  of  constiniction  costs  of  structural  measures 
to  be  pix)vided  by  the  Sponsoring  Local  Organization  and  tty   the 
Service  are  as  follows: 


Works  of 
Improvement 


Sponsoring  Estimated 

Local  Organization  Service   Constr.Cost 
(percent)        (percent)   (dollars) 


Multipurpose  Stinictures: 


Factory  Site 
Reservoir 
Recreation  Facilities 

39.0 
50.0 

61.0 

50.0 

705,700 

776,160 

Cherry  Site 
Reservoir 
Sanitaiy  Facilities 

21.3 
100.0 

78.7 
0. 

220,500 

7,000 

Coles 

12.9 

87.1 

171^,000 

Cushman  Site 

■10,5 

89.5 

96,200 

Rudd  Site 

23.6 

76.14 

122,000 

Shaker  Site 

20.2 

79.8 

202,800 

Upper  Coles  Site 

31.8 

68.2 

176,700 

Upper  Factory  Site 
Reservoir 
Sanitary  Facilities 

26.0 
100.0 

0. 

316,300 
7,000 

Walker  Site 
Rese27voir 
Sanitaiy  Facilities 

8.5 

100.0 

91.5 
0. 

211,600 
7,000 

Single  Purpose  Structures: 

Iloodwater  Retarding  Strs. 
Blandford  Site 
Brooke r  Site 

0 
0 

100.0 
^  100.0 

79,300 
303,500 

Channel  Improvements 


0 


100,0 


li;5,l450 


i;.  The  percentages  of  the  engineering  costs  to  be  borne  by 
the  Sponsoring  Local  Organization  and  the  Servdce  are  as 
follows : 

Works  of  Sponsoring  Estimated 

ImpiTovement  Local  Organization  Service   Engr«Gost 

(percent)       (percent)  (dollars) 

Facto ly  Recreation  Facilities 

A  &  E  contract  for  ^0.0  ^0.0  50,000 

geologic  investigations 

A  &  E  contract  for  100.0  0  125,000 

suiTveys  and  designs 

Sanitary  Facilities 

(Walker,  Upper  Factory,  100.0  0       3,150 

Cherry  Sites) 

All  Other  Structural  Measures         0  100     3i49,700 


5«  The  Sponsoring  Local  Or'ganization  and  the  Service  will  each 
bear  the  costs  of  Project  Administration  which  it  incurs, 
estimated  to  be  $9,000  and  $596,700  respectively. 

6.  The  Sponsoring  Local  Organization  will  provide  assistance 
to  landowners  and  operators  to  assure  the  installation  of 
the  land  treatment  measures  shown  in  the  watershed  work  plan, 

7.  The  Sponsoring  Local  Organization  will  obtain  agreements 
from  owners  of  not  less  than  50^  of  the  land  above  each 
reservoir  and  floodwater  retarding  structure  that  they 
will  carry  out  conservation  farm  plans  on  their  land. 

8.  The  Sponsoring  Local  Organization  will  encourage  land- 
owners and  operators  to  operate  and  maintain  the  land 
treatment  measures  for  the  protection  and  improvement 
of  the  watershed. 

9»  The  Sponsoring  Local  Organization  will  be  responsible  for 
the  operation  and  maintenance  of  the  structural  works  of 
improvement  by  actually  perfonning  the  work  or  arranging 
for  such  work  in  accordance  with  agreements  to  be  entered 
into  prior  to  issuing  invitations  to  bid  for  construction 
work. 
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10.  The  costs  shown  in  this  agreement  represent  preliminary 
estimates.  In  finally  determining  the  costs  to  be  borne 
by  the  parties  hereto,  the  actual  costs  incurred  in  the 
installation  of  works  of  improvement  will  be  used, 

11.  This  agreement  does  not  constitute  a  financial  document  to 
serve  as  a  basis  for  the  obligation  of  Federal  funds,  and 
financial  and  other  assistance  to  be  furnished  by  the  Service 
in  carrying  out  the  watershed  work  plan  is  contingent  on  the 
appropriation  of  funds  for  this  purpose. 

A  separate  agreement  will  be  entered  into  between  the  Service 
and  the  Sponsoring  Local  Organization  before  either  party 
initiates  work  involving  funds  of  the  other  party.  Such 
agreement  will  set  forth  in  detail  the  financial  and  working 
arrangements  and  other  conditions  that  are  applicable  to  the 
specific  works  of  improvement. 

12.  The  watershed  work  plan  may  be  amended  or  revised,  and  this 
agreement  may  be  modified  or  termnated,  only  by  mutual 
agreement  of  the  parties  hereto, 

13.  No  member  of  or  delegate  to  Congress,  or  resident  commissioner, 
shall  be  ac3mitted  to  any  share  or  part  of  this  agreement,  or 
to  any  benefit  that  may  arise  therefrom;  but  this  provision 
shall  not  be  construed  to  extend  to  this  agreement  if  made 
with  a  corporation  for  its  general  benefit. 

lU*   The  program  conducted  will  be  in  compliance  with  all 

requirements  respecting  nondiscrimination  as  contained 
in  the  Civil  Rights  Act  of  196I|.  and  the  regulations  of 
the  Secretary  of  Agriculture  (7  C.FoR.  Sec.  l^.l  -  1^.12), 
which  provides  that  no  person  in  the  United  States  shall, 
on  the  grounds  of  race,  color,  or  national  origin,  be 
excluded  from  participation  in,  be  denied  the  benefits  of, 
or  be  subjected  to  discrimination  under  any  activity 
receiving  Federal  financial  assistance. 
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BERKSHIKE  CONSERVATION  DISTRICT 


By 

Local  Organization 

Title 

Chairman 

Date 

The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
govieming  boc3y  of  the  Berkshire  Conservation  District  adopted  at  a 
meeting  held  on  « 


(Secretary,  Local  Organization) 
Date 


HAMPDEN  CONSERVATION  DISTRICT 
Local  Organization 

By 


Title  Chairman 

Date 


The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  body  of  the  Hampden  Conservation  District  adopted  at  a 
meeting  held  on » 


(Secretary,  Local  Organization) 
Date 
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HAMPSECERE  CONSERVATICN  DISTRICT 

By 

Title 

Chainrian 

Date 

The  signing  of  this  agreement  was  authorized  by  a  i^solution  of  the 
governing  body  of  the  Hampshire  Conservation  District  adopted  at  a 
meeting  meeting  held  on • 


(Secretary,  Local  Organ! zatlDTTT 
Date 


MASSACHUSETTS  DEPARTMENT  OF  NATURM.  RESOTOCES 


(Local  Organization) 
By  , 


Title Commissioner 

Date 
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SOIL  CONSERVATION  SERVICE 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

By  ^ 

Date 


WATERSHED  WORK  PLAN 

WEST  BRANCH  OF  THE  WESTFIELD  RIVER  WATERSHED 

Berkshire,  Hampden  and  Hampshire  Counties, 
Massachusetts 


Prepared  Under  the  Authority  of  the  Watershed 
Protection  and  Flood  Prevention  Act  (Public  Law 
566,  83rd  Congress,  68  Stat.  666),  as  amended. 


Prepared  hyt     Berkshire  Conservation  District 
Hanpden  Conservation  District 
Hanpshire  Conservation  District 
Massachusetts  Department  of  Natural  Resources 


with  assistance  by: 

U,  S.  Department  of  Agriculture,  Soil  Conservation  Service 

U.  S.  Department  of  Agriculture,  Forest  Service 

U.  S.  Fish  and  Wildlife  Service 
Massachusetts  Division  of  Fisheries  and  Game 
Massachusetts  Water  Resources  Commission 


July  1969 
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WATERSHED  WORK  PLM 
WEST  BRANCH  OF  THE  WESTFIEID  RIVER  WATERSHED 

Berkshire,  Hampden  and  Hampshire  Counties,  Massachusetts 

July  1969 

SUMMARY  OF  PLAN 


Location  and  Sponsors 

The  West  Branch  of  the  Westfield  River  Watershed  is  located  in  the 
Berkshire  Hills  in  Western  lykssachusetts.  The  watershed  area,  about 
60,800  acres,  lies  in  Berkshire,  Hampden  and  Hampshire  Counties. 

The  Sponsors  of  -this  project  are:  Berkshire  Conservation  District, 
Hampden  Conservation  District,  Hampshire  Conservation  District  and 
the  Massachusetts  Department  of  Natural  Eesources^  Application  was 
made  for  assistance  on  May  l5,  I960. 

Watershed  Problems 

flooding  is  the  main  problem  in  the  watershed.  The  areas  affected  are 
the  developed  areas  along  the  West  Branch  of  the  Westfield  River  and 
its  tidbutaries.  The  problem  areas  receive  the  runoff  waters  from  the 
surrounding  Berkshire  Hills.  These  waters,  concentrated  along  the 
idver  flood  plain,  are  unable  to  enter  the  Westfield  River  before 
flooding  occurs. 

Because  of  seasonal  fluctuations,  the  natural  stream  flows  of  the 
West  Branch  of  the  Westfield  River  and  its  tributaries  do  not  provide 
sufficient  flows  of  quality  water  in  amounts  to  meet  the  needs  for 
trout  habitat  duilng  the  summer  months.  There  are  no  lakes  with  access 
within  the  watershed  with  water  suitable  for  trout  habitat.  The 
waterfowl  population  is  limited  by  the  scarcity  of  water,  food  and 
cover.  There  ai^e  also  very  limited  public  use  opportunities  for 
waterbased  recreation  within  the  watershed. 
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Project  Objectives 

The  objectives  of  this  work  plan  are  to  prx)tect  the  developed  areas 
along  the  river  from  flooding;  to  provide  fish  and  wildlife  resource 
improvements  and  water  oriented  recreational  opportunities;  and  to 
stabilize  and  increase  summer  low-flows  in  the  streams. 

Measures  to  be  Installed 

These  objectives  will  be  attained  by  the  installation  of  land  treatment 
and  structural  measures*  The  estimated  installation  cost  is  $6,287,365^ 
of  which  $3,563,314.5  or  57  percent  will  be  from  P.L.  566  funds  and  other 
funds  will  provide  $2,721^,020  or  k3   percent.  In  addition  to  project 
needs,  the  Department  of  Natural  Resources  has  or  will  acquire  about 
1,850  acres  of  land  adjacent  to  the  structure  sites  to  meet  future 
needs  for  open  space  and  recreationo 

Land  treatment  measures  have  been  selected  which  will  preserve  and 
improve  hydrologic  conditions  within  the  watershed.  The  renovation 
of  grasslands  will  provide  increases  in  forage  and  stabilize  the  soil. 
Forest  improvement  work  will  reduce  sediment  and  stonn  manoff •  The 
r*ecreation  measures  will  provide  increased  opportunities  for  recreation 
on  private  lands  within  the  watershed.  Wildlife  measures,  applied  by 
private  landowners,  will  increase  the  production  of  wildlife. 

The  installation  cost  of  land  treatment  measures  is  estimated  to  be 
$121;, U55,  of  which  $30,053  will  be  from  P.L,  566  funds  for  accelerated 
iiechnical  assistance.  Additional  technical  assistance  in  the  amount 
of  $15,222  will  be  borne  by  other  funds. 

Structural  measures,  consisting  of  nine  multipurpose  structures,  two 
single  purpose  floodwater  retarding  structures  and  0.66  miles  of  channel 
improvement,  are  designed  to  supplement  the  land  treatment  measures  and 
to  alleviate  the  dominant  watershed  problems.  A  Recreational  Development 
will  be  provided  at  one  of  the  multipurpose  structures.  The  eight 
remaining  multipurpose  structures  will  provide  permanent  pools  for 
fish  and  wildlife  and/or  contain  capacity  for  low  flow  augmentation 
to  benefit  fisheries  in  the  streams.  Lands  acquired  along  approximately 
seven  miles  of  streams  will  provide  public  access  needed  to  realize 
benefits  from  low  flow  augmentation. 

The  estimated  installation  cost  for  structural  measures  is  $6,162,910 
of  which  $3,533,292  will  be  from  P.L,  566  funds  and  $2,629,6l8  from 
other  funds. 
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The  total  estiirated  installation  cost  of  both  the  land  treatment  and 
structural  measures,  to  be  completed  within  the  seven  year  installation 
period,  is  $6,287,365. 

Project  Benefits  and  Cost 

Annual  benefits  from  structural  measures  used  for  project  justification 
are  $635^291,  with  annual  costs  of  $361,669.  The  overall  benefit-cost 
ratio  for  the  project  is  1.8  to  1.0.  Included  in  the  benefits  above 
are  flood  prevention  benefits  of  $87,14-58,  secondary  benefits  of  $56,I;29j 
recreation  benefits  of  $369,000,  fish  and  wildlife  benefits  of  $122,i;OU. 

The  proposed  project  will  provide  an  estimated  95  percent  reduction  in 
average  annual  floodwater  damages. 

Project  Installation  and  Financing 

The  Berkshire,  Hampden  and  Hampshire  Conservation  Districts  will  execute 
agreements  with  landowners  for  the  installation  of  the  land  treatment 
measures.  The  Massachusetts  Department  of  Natural  Resources  will  be 
responsible  for  acquiring  the  necessary  land  and  water  rights.  The 
Ifessachusetts  Water  Resources  Commission,  acting  through  the  Division 
of  Water  Resources,  will  be  responsible  for  contracting  for  the 
construction  of  the  structural  measures  in  the  plan.  Funds  for  the 
payment  of  the  non-Federal  share  of  the  installation  costs  of  the 
structural  measures  will  be  provided  under  Chapter  63ht   Acts  of  1968 
enacted  by  the  Massachusetts  General  Court  on  June  l6,  1968. 

Operation  and  ]^faintenance 

Operation  and  maintenance  of  land  treatment  measures  will  be  the 
responsibility  of  the  individual  owners  of  properties  on  which 
measures  are  Installed. 

Annual  operation  and  maintenance  costs  for  all  structural  measures 
are  estimated  to  be  $73jU92«  Specific  responsibilities  for  operation 
and  maintenance  are  outlined  in  this  plan  under  "Provisions  for 
Operation  and  Maintenance." 


DESCRIPTION  OF  THE  WATERSHED 


Physical  Data 

The  West  Branch  of  the  Westfield  River  Watershed  is  located  in  the 
beautiful  Berkshire  Hils  in  western  Massachusetts.  The  watershed  area 
contains  about  60,800  acres;  with  32,000  acres  in  Berkshire  County, 
18,300  acres  in  Hampden  County  and  10,500  acres  in  Hampshire  County, 

Portions  of  eight  towns  comprise  the  watershed  area,  with  a  year-round 
population  of  about  1700  residents.  The  watershed  is  rural  in  character 
and  sparsely  populated.  However,  highly  populated  centers  are  nearby 
and  summer  residents  and  tourists  are  numerous.   Such  lai^e  cities  as 
Boston,  Worcester,  and  Springfield,  Mass.,  Hartford,  Conn.,  Albany,  N.I.  and 
Netf  York  City  are  withiil   several  hours  or  less  driving  time  of  the 
watershed.  The  latest  population  estnjnate  indicates  that  within  a  50- 
mile  radius  of  the  watershed  there  are  1,500,000  people j  within  a  100- 
mile  radius,.  10,000,000;  and  within  a  'l50-mile  radius,  '25,000,000 
people. 

Originating  at  the  confluence  of  Depot  and  Shaker  Mill  Brooks  in  Becket, 
the  river  flows  southeasterly  about  17  miles  through  the  steep  mountains 
and  narrow  valleys  of  the  Berkshire  Hills  to  its  confluence  with  the 
Westfield  River  at  Huntington  Center.  The  river  is  a  typical  mountain 
stream  with  an  average  gradient  of  38  feet  per  mile.  The  streambed  is 
greatly  incised  and  is  a  mixture  of  boulders,  coarse  gravel,  rubble  and 
bedrock.  The  flow  varies  greatly  with  the  31 -year  average  (1935-1966) 
being  178  cubic  feet  per  second  at  the  U.S.G.S.  Stream  Gage  just  above 
Huntington,  Mass.  The  maximum  flow  of  26,100  cfs  occurred  on  August  19, 
1955  and  the  minimum  flow,  3 •3  cfs,  occurred  on  August  9,   1955* 

The  topography  of  the  watershed  is  characterized  by  steep  mountains 
with  narrow  valleys.  Elevations  vary  from  about  i;00  feet  at  Huntington 
Center  to  over  2100  feet  at  the  ridges  in  the  headwaters.  The  watershed 
area,  developed  on  a  gneiss  bedrock  surface,  is  generally  covered  with 
a  mantle  of  glacial  till,  glacial  kame  terrace  or  glacial  moraine  deposits. 
In  some  of  the  wider  valleys,  teirace  deposits  fomied  flood  plains  which 
are  subject  to  frequent  inundation. 

Soils  in  the  wate2?shed  are  primarily  upland  soils  with  small  areas  of 
sandy  and  gravelly  terrace  soils,  sandy  alluvium  and  muck.  The  dominant 
upland  soils  (Marlow  and  Peru)  were  fonned  in  very  compact  glacial  till 
and  are  extremely  stony  and  bouldeiy  with  a  loai^y  surface  texture  and 
underlain  by  compact  soil  material.  Shallow  to  bedrock  soils  (Lyman  and 
Westminster)  are  underlain  by  bedrock  at  depths  of  18  inches  or  less. 
Bedrock  outcrops  and  ledges  are  common. 


Terrace  soils  (Hinckley  and  Meirimac),  sandy  alluvium  soils  (Qndawa, 
Podunk  and  Saco),  and  muck  soils  occur  as  small  isolated  areas  along  the 
drainage  channels  th2?oughout  the  watershed. 

Mean  temperatures  range  from  22  in  Januaiy  to  68  in  July.  The  average 
growing  season  is  119  days,  from  late  May  to  mid  September.  Average 
annual  precipitation,  distributed  thoToughout  the  year,  is  14;  inches  with 
a  runoff  of  26  inches.  The  yearly  snowfalls  range  from  ii5-60  inches  and 
may  occur  in  appreciable  amounts  from  November  to  April. 

Approximately  90. 7  peixient  (or  5^,1 3l|  acres)  of  the  watershed  ±s  in 
forest  cover.  It  has  been  deteimned  that  25  percent  df  the  forest  land 
is  in  poor  hydrologic  condition,  25  percent  in  fair,  29  percent  in  good 
and  21  percent  in  very  good  hydrologic  condition.  VH.th  continued 
p37otection  and  more  intensified  management,  most  of  the  forest  should  be 
in  good  to  excellent  hydrologic  condition  at  the  end  of  the  evaluation 
period. 

The  estimated  land  use  for  the  remainder  of  the  watershed  is :  cropland  - 
5.2  percent;  pasture  -  1 .3  percent;  urban  -  0.2  percent;  other  -  1 .9 
percent  and  water  -  0.7  percent.  An  examination  showed  that  there  were 
no  apparent  erosion  or  hydrologic  conditions  which  would  adversely  affect 
the  design,  operation  or  maintenance  of  the  reservoir  structures. 

Economic  Data 

The  area  is  rural  in  character  with  about  1700  permanent  residents.  The 
majority  of  the  active  farms  are  operated. by  landowners  who  are  generally 
employed  outside  of  the  watershed.  The  watershed  population  has  shown  a 
slight  decline  since  1900,  although  in  recent  years  there  has  been  an 
increase  in  the  number  of  families  who  spend  their  summers  in  the 
Berkshire  Hills.  Also,  the  Berkshire  Hills  are  attracting  increasing 
numbers  of  tourists  to  enjoy  the  cool  summer  climate,  the  fall  foliage 
and  winter  sports,  such  as  skiing.  There  are  two  major  manufacturing 
enterprises  engaged  in  the  mauufacture  of  abrasives  in  the  watershed. 

Vfi-thin  the  watershed,  there  a.re   about  hO  active  fairos  averaging  1i|0  acres 
in  size,  many  of  which  are  daiiy  faims.  About  25  percent  of  the  fann 
owners  are  cooperators  with  their  local  Conservation  District  and  have 
Basic  Conservation  Plans  on  their  farms.  Most  of  the  crops  grown  are 
utilized  on  the  fanns.  With  the  decline  in  fammig  in  this  watershed, 
cropland  and  pasture  acreages  have  declined  until  only  about  3,200  acres 
of  cropland  and  800  acres  of  pasture  remain. 
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With  the  decline  in  small  industries,  faimng,  timber  and  timber 
by-products,  railroad  en5)loyment,  and  the  i^es-ultant  decline  in  popu- 
lation, the  area  is  faced  "with  a  decreasing  economic  base.  Indications 
are  that  the  economic  future  of  this  area  is  in  the  development  of 
recreational  enteiprises  to  attract  summer  residents  and  tourists. 
During  the  last  decade,  the  creation  of  new  lakes  and  the  development 
of  existing  lakes  by  private  interests  has  raised  land  values  and 
broadened  the  tax  base  of  some  towns  within  the  watershed.  For  example, 
a  lake  development  in  the  Town   of  Becket,  begun  about  six  years  ago, 
accounted  for  nearly  60  percent  of  the  Town's  total  real  estate 
assessment.  This  development  not  only  relieves  some  of  the  tax  bui^dan 
on  the  permanent  residents,  but  also  contributes  to  the  economic  well 
being  of  merchants  and  other  small  businesses  in  the  area. 

That  portion  of  the  watershed  in  the  towns  of  Becket,  Washington  and 
Peru,  Berkshire  County,  is  within  the  Berkshire -Franklin  Resource 
Conservation  and  Development  Project  area.  The  overall  objective  of 
the  project  is  to  improve  the  social,  physical,  and  economic  environ- 
ment of  the  region.  The  "works  of  improvement  proposed  in  this  vrork 
plan  will  be  con5)lementary  to  this  objective. 

Except  for  about  6,000  acres  owned  by  the  Commonwealth  of  Massachusetts 
and  administei^d  by  the  Division  of  Forests  and  Parks  and  about  800 
ac3?es  held  by  the  Town  of  Chester  in  its  municipal  watershed,  all  of 
the  forest  land  is  in  private  ownership.  An  estimated  I4.OO  forest 
landowners  have  holdings  in  the  watershed. 

The  present  forest  stands  consist  of  7$  percent  hardwoods  (mainly  the 
northern  hardwood  type  with  associated  species  and  oak  stands  on  south- 
facing  slopes);  k  pe2?cent  softwood  (red  spmce,  white  pine  and  hemlock); 
and  21  pe3?cent  mixed  stands  of  softwoods  and  mixed  hardwoods.  About 
21  percent  of  the  forest  stand  is  saw  timber  size  having  more  than 
1 ,500  board  feet  per  acre  and  66  percent  of  the  forest  stands  is 
seedlings  and  saplings 

Local  markets  exist  for  quality  sawlogs,  boltwood  and  miscellaneous 
forest  products.  Markets  are  limited  for  both  pulpwood  and  lower  quality 
sawlogs. 

Adequate  forest  fire  protection  is  provided  by  the  eight  towns  within  the 
watershed  and  the  Massachusetts  Department  of  Natural  Resources,  Division 
of  Forests  and  Parks,  in  cooperation  with  the  U.  S.  Forest  Service  throijgh 
the  Clarke-McNary  Cooperative  Fire  Control  Prbgranu  Other  current 
Federal-State  Forestiy  programs  include  Cooperative  Forest  Management, 
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Cooperative  Forestation  and  Cooperative  Insect  and  Disease  Control. 
Given  protection,  care  and  management,  the  forest  stands  are  expected 
to  increase  their  contribution  to  the  economy  of  the  watershed. 

A-network  of  secondary  roads  and  major  highways  provides  access  to  all 
parts  of  the  project  area.  U.S.  Route  20  and  State  Route  8  pass  through 
the  watershed,  -vdiile  the  Massachusetts  Turnpike  crosses  the  southern 
portion.  Local  town  roads,  connecting  with  major  highways,  provide 
easy  access  to  all  areas  of  the  watershed.  The  Penn  Central  Railroad 
runs  up  the  valley  of  the  river  from  Huntington  to  Becket. 

Fish  and  Wildlife  Resource  Data 

There  is  a  need  for  water  surfaces  with  public  access  to  fill  outdoor 
recreation  demands.  According  to  the  Division  of  Fisheries  and  Ganie'fe 
latest  classification  of  great  ponds  with  existing  trout  potential,  there 
are  no  ponds  in  the  watershed  presently  suitable  for  trout  manage- 
ment.  "While  there  are  four  warmwater  ponds  within  the  watershed,  they 
are  largely  controlled  by  private  individuals;  are  without  adequate  public 
access;  and  contribute  little  to  public  fishing  in  the  watershed.  Yokum 
Pond,  in  Becket,  is  the  only  managed  pond  in  the  watershed.  Undoubtedly, 
the  numerous  beaver  flowages  provide  some  recreational  sport  fishing,  but 
these  flowages  represent  only  a  small,  temporary  warmwater  fisheries 
resource.  The  beaver  flowages  also  discharge  undesirable  warmwater 
effluent  into  trout  streams. 

There  are  about  17  miles  of  the  main  stream  and  9h  miles  of  tributary 
streams  in  the  watershed.  The  current  demand  for  stream  fishing  is 
high  and  these  demands  will  increase  in  the  future.  Augmentation  of 
stream  flows  are  expected  to  make  a  significant  contribution  toward 
meeting  future  needs  for  this  type  of  fishing.  At  present,  the  main 
stream  and  about  32  miles  of  tributaries  are  managed  for  fishing  by 
stocking  with  catchable  trout.  The  major  factors  limiting  trout  habitat 
and  recreational  use  are  pollution;  access;  low  summer  flows;  high  summer 
tem^Deratures  resulting  from  wide  stream  beds,  low  flows  and  poor  shading; 
and  damaging  spring  flows.  Even  with  the  pollution  abated,  the  remaining 
factors  will  tend  to  limit  recreational  fishing  after  the  end  of  May. 
The  overall  limiting  factor  for  streams  is  the  low  summer  flows  with  the 
attendant  high  water  temperatures. 

The  white-tailed  deer  is  the  major  big  game  animal  in  the  watershed. 
According  to  data  conpiled  by  the  Division  of  Fisheries  and  Game,  the 
watershed  is  an  ijnportant  deer  hunting  area.   Current  shifts  in  hunting 
pressure  because  of  improved  transportation,  land  closure  in  the  eastern 
part  of  the  state  and  increases  in  total  hunters,  suggest  that  the  present 
hunting  pressure  is  l8  hunters  per  square  mile  or  1,710  hunters. 
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TJje  major  upland  game  qjecies  include  the  ruffed  grouse,  woodcock,  and 
vaiying  hare.  The  cottontail  rabbit,  squirrel  and  pheasant  are  also 
present  in  lesser  niimbers.  IP5)ortant  furbearers  include  beaver,  muskrat, 
mink  and  otter,  idiich  are  heavily  trapped  and  represent  an  important 
natural  resource. 

The  watershed  does  not  currently  p2x>vide  important  habitat  or  hunting 
opportunities  for  waterfowl.  Existing  waterfowl  habitat  is  coincidental 
and  depends  largely  on  beaver  activity.  Most  beaver  flowages  support  one 
or  more  broods  of  black  and  wood  ducks.  Because  of  the  scarcity  of 
standing  water,  the  beaver  flowages  represent  important  feeding  and 
resting  areas  for  migrating  waterfowl. 

Recreation  Data 

At  present,  there  are  limited  state  water-based  recreation  areas  within 

the  watershed.  Several  small  ponds  have  local  or  town  beach  areas.  There 

are  several  boys '  and  girls '  summer  camps  with  private  lakes  scattered 

throughout  the  watershed.  Opportunities  are  severely  limited  for  a  large 

segment  of  the  population  to  participate  in  camping,  boating,  swimming, 

picnicking  and  fishing.  The  high  potential  for  this  watershed  as  a 

recreational  area  is  due  to  the  scenic  beauty,  favorable  climate,  year-  || 

round  outdoor  recreational  opportunities  and  a  large  nearby  population. 


WATERSHED  PROBLEMS 

The  dominant  problems  are  damages  from  floodwater  to  developed  areas 
along  the  river  and  its  tributaries;  inadequate  opportunities  for  good 
fishing  and  recreation  activities;  and  the  seasonal  pattern  of  streamflow, 
which  provides  an  unfavorable  habitat  for  fish  in  the  streams. 

Hoodwater  Problems 

Major  floods  ^ich  occur  in  this  watershed  have  the  most  damaging  effect 
on  the  residential  and  commercial  areas  located  along  the  West  Branch  of 
the  Vfestfield  River  and  its  tributaries.  There  are  93  residences,  2? 
ccramercial  establishments,  2  industries,  5  highway  and  3  railroad  bridges, 
7  miles  of  highway  and  1 .25  miles  of  lailroad  and  5  utilities  subject  to 
flood  damages  within  the  watershed. 

The  watershed  has  escperienced  damaging  floods  in  I878,  192?,  1936,  1938, 
^9lik  and  1955»  Mnor  flooding  occurs  on  the  average  of  eveiy  five  years. 
The  occurrence  of  a  100 -year  frequency  flood  event  woiild  cause  damages 
in  excess  of  $1,900,000. 
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The  major  damage  areas  are  the  more  developed  areas  along  the  river  in 
Reaches  1,  2,   ki   5  and  11.  ELood  damages  resulting  from  a  100 -year 
frequency  flood  in  these  reaches  would  be  $1,^00^000.  Other  damages 
occur  to  scattered  developments,  roads,  railroads  and  bridges  in  the 
other  reaches, 

flood  damage  to  highways  and  double  track  main  line  of  the  Boston  and 
Albany  Division  of  the  Penn  Central  Railroad  has  caused  closing  of 
industrial  plants,  isolation  of  areas,  re-routing  of  highway  and  railroad 
traffic  and  endangered  the  lives  and  safety  of  the  residents  of  the 
watershed.  Damages  include  losses  of  production  and  wages,  and  costs  of 
rerouting  traffic. 

Sediment  Problems 

The  high  velocity  floodwaters  associated  with  large  floods  in  the  main 
stream  and  tributaries  carry  sediment  downstream,  depositing  this  sediment 
generally  at  bridges  and  deeper  areas  of  the  streajns.  This  depositiDn 
reduces  the  depth  of  the  small  pool  areas,  thereby  lijuiting  the  potential 
natural  fish  habitat  and  fishing  value  of  the  streams.  However, 
sediment  damages  to  properties  and  roads  were  not  considered  significant 
enough  to  be  evaluated  separately  from  floodwater  damage. 

Erosion  Problems 

Erosion  damage  consists  primarily  of  erosion  on  upland  areas  and  is  not 
severe  in  this  watershed.  The  major  portion  of  the  sediment  transported 
by  streams  is  derived  fr*om  streambank  erosion  that  occurs  mainly  during 
periods  of  high  streamHows. 

Fish  and  Wildlife  Problems 

The  scarcity  of  large  bodies  of  water  suitable  for  fish  management  and 
the  low  summer  flows  greatly  limits  the  opportunity  for  fishing.  The 
Division  of  Fisheries  and  Game  presently  does  not  manage  any  ponds  within 
the  watershed  for  trout  fishing c  Of  the  four  warmwater  ponds,  only  one 
is  managed  for  warrowater  fishing.  The  low  summer  flows  and  resulting 
highwater  temperatures  limit  the  fishing  potential  of  the  streams  and  the 
use  by  fishermen  to  a  short  early  spring  period. 

Also,  there  are  no  areas  within  the  watershed  that  are  managed  for  water- 
fowl. Wood  ducks,  black  ducks  and  migratory  birds  presently  utilize 
existing  beaver  ponds  for  nesting  and  resting  areas. 
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The  fishing  resources  in  the  watershed  are  inadequate  to  meet  current 
demands.  Trout  stocked  by  the  Division  of  fisheries  and  Game  in  the 
streams  quickly  disappear  in  the  creels  of  early  season  fishermen  or  are 
lost  due  to  diminishing  summer  flows  and  rising  water  temperatures, 
Jrout  ponds  with  public  access  and  storage  capacity  to  be  used  for  augment- 
ing the  low  summer  flows  are  needed  to  meet  the  increasing  fishing  domands 
within  the-  watershed. 

Recreation  Problems 

The  latest  population  estimate  indicates  that  within  a  50-mile  radiiis 
of  the  watershed,  there  are  1,^00,000  people;  within  a  100-mile  radius, 
10,000,000,-  and  within  a  l50-mile  radius,  2^,000,000  people.  Because  of 
this  large,  nearby   population,  the  natural  scenic  beauty,  favorable 
climate  and  easy  access  from  the  population  centers,  the  potential  for 
use  of  this  watershed  as  a  recreational  ai*ea  continues  to  grow. 

Fisheries  and  recreation  improvements  and  developments  are  needed  to 
provide  a  rounded  recreation  oppoi*tunity  for  users,  to  increase  the 
frequency  of  their  visits  and  to  prolong  their  stay. 

Pollution  Problems 

Studies  by  the  Massachusetts  Division  of  Water  Pollution  Control  indicate 
that  reaches  of  the  West  Branch  of  the  Westfield  River  are  presently  in 
a  "D"i/  condition.  The  Division  finds  that,  with  the  installation  of 
adequate  treatment  facilities,  the  entire  West  Branch  will  attain  its 
assigned  "B"l/  classification.  Storage  of  water  for  low-flow  augmentation 
for  water  quality  control  purposes  was,  therefore,  not  considered. 


PROJECTS  OF  OTEIER  AGENCIES 

In  1966,  the  Massachusetts  Department  of  Natural  Resouixjes  constructed 
the  Buckley  Dunton  Reservoir  on  Yokum  Brook.  This  site  was  once  con- 
sidered as  a  possible  location  for  a  floodwater  retarding  stinicture. 
However,  later  investigations  showed  that  a  site,  at  this  location,  would 
have  little  value  for  flood  control.  The  Buckley  Dunton  reservoir,  a 
warmwater  fishery,  is  a  part  of  the  Commonwealth  Park  System  and  will 
help  to  meet  the  demands  for  warmwater  fishing  in  the  area. 

T/     Classifications  established  by  the  Massachusetts  Water  Resources 
Commission,  Division  of  Water  Pollution  ContiX)l. 
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The  Westfield  River  above  Huntington  consists  of  three  major  tributaries, 
the  East  Branch  (162  square  mile  diTainage  area);  the  Middle  Branch  (52,6 
square  mile  drainage  area);  and  the  West  Branch.  The  U.S.  Army  Corps  of 
Engineers  has  constructed  reservoirs  on  the  East  Branch  and  the  Middle 
Branch  to  provide  flood  protection  to  downstream  areas  along  the  Westfield 
River,  the  city  of  Westfield  and  the  Connecticut  River.  The  Khightville 
structure  on  the  East  Branch  is  a  single  purpose  flood  control  structure. 
Future  municipal  water  supply  for  the  City  of  Springfield  was  included 
in  the  Littleville  Multipurpose  Structure  on  the  Middle  Branch.  At  the 
time  the  Littleville  Reservoir  was  con^leted,  it  was  estimated  that  the 
water  storage  woiiLd  be  needed  in  I98O.  Until  that  time,  the  water  supply 
sto2?age  would  be  used  for  recreational  purposes.  In  196?,  the  City  of 
Spiingfield  found  that  this  water  supply  storage  would  be  needed 
immediately.  Plans  and  necessary  constructicn  are  underway  for  the  City 
to  begin  withdrawing  the  water  supply  storage  in  1969.  Therefore,  all 
recreational  usage,  except  for  fishing  in  designated  areas  of  the 
reservoir,  will  be  prohibited. 

The  Coorps  of  Engineers  located  a  potential  site  on  the  West  Branch  of  the 
Westfield  River  just  above  Huntington  to  provide  additional  flood  pro- 
tection to  the  downstream  areas  below  Huntington.  This  site  was  found 
to  be  economically  unfeasible. 


BASIS  FOR  PROJECT  FORMULATION 

Local  Sponsors  wish  to  coordinate  and  develop  a  comprehensive  progi-am  of 
land  treatment  and  structural  measures  that  will  protect  the  watershed, 
alleviate  flood  damage  and  make  maximum  practical  use  of  available  water 
and  land  resources.  Local  people  have  assisted  in  determining  the  extent 
and  nature  of  the  problems .  Measures  included  in  this  plan  were 
fonnulated  after  watershed  problems  and  resources  were  studied  intensively* 

The  primary  objective  is  to  provide  the  maximum  level  of  flood  parotection 
within  the  limits  of  sound  economic  and  engineering  principles.  Various 
alternates  were  considered  without  regard  to  the  relative  Federal  and 
non-Federal  shares  of  the  cost.  The  proposed  project  measures  will 
protect  most  of  the  developed  areas  of  Chester  and  Huntington  against  a 
flood  of  such  magnitude  that  it  will  only  have  a  one  percent  chance  of 
occurring  in  any  given  year.  This  degree  of  protection  for  the  major 
damage  areas  is  considered  adequate  and  will  meet  project  objectives. 

Other  flood  plain  areas  will  be  subjected  to  occasional  inundation. 

In  order  to  prevent  or  minimize  damages  in  these  areas,  the  Sponsors  will 
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recoinmend  the  adoption  and  enforcement  of  flood  plain  management.  This 
could  include  flood  plain  zoning  and  flood  proofing, 

A  summary  of  the  major  objectives  of  the  sponsors  are: 

1,  Provide  flood  protection  from  the  100-year  frequency  flood  event 

to  the  developed  areas  along  the  West  Branch  of  the  Westfield 

River  and  its  tributaries. 
'2,  Protect  the  watershed  lands  from  erosion,  flood  runoff s,  and 

promote  02?derly  development  of  natural  resources  for  outdoor 

recreation  and  wildlife. 
3.  Utilize  the  recreational  potential  of  the  area  to  meet  demands 

for  waterbased  outdoor  recreation, 
i;.  Develop  the  tiXDut  fisheries  potential  of  the  watershed  by 

creating  impoundments  and  augmenting  low  stream  flows. 
5»  Increase  wildlife  habitat,  particularly  for  waterfowl. 


Land  Treatment  Measures 

Studies  we2?e  undertaken  to  establish  the  types  and  amounts  of  land 
treatment  measures  needed  to  control  erosion  and  reduce  flood  runoffs. 
Estimates  of  present  land  use  and  practices  already  applied  were  made 
from  records  in  the  Berkshire,  Hairg^den  and  Hampshire  Conservation 
District  Offices. 

Land  treatment  needs  and  goals  were  established  by  the  Berkshire,  Hampden, 
and  Hampshire  District  Supervisors.  A  realistic  land  treatment  program 
is  difficult  to  plan  due  to  the  current  trend  of  changing  land  use  and 
declining  agriculture  within  the  watershed. 

The  measures  selected  are  feasible  and  will  reduce  erosion  and  sediment 
production,  retard  flood  runoffs  and  contribute  to  the  recreational  use 
of  watershed  lands. 


Structural  jyieasures 

The  stiTuctural  measures  wei^  selBcted  from  alternatives  for  both  the 
desired  physical  effects  and  benefits.  The  selected  measures  include 
nine  multipurpose  structures,  two  single-purpose  structures  and  stream 
channel  improvements. 
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FLoodwater  Retarding  Structui^s 

To  provide  the  reqiiired  degree  of  flood  protection  to  the  damage  areas 
downstream,  a  system  of  eleven  structures  was  selected.  Capacity  to 
control  the  expected  runoff  from  a  100-year  frequency  stonn  from  the 
structure  watershed  was  included  in  each  structure.   The  rate  of  release 
of  floodwater  through  each  principal  spillway  was  based  upon  the  stream 
capacity  below  the  structure  and  in  the  damage  areas*  The  capacities 
and  release  rates  selected  were  determined  to  be  the  most  feasible. 

Fourteen  other  structures  were  also  considered,  but  the  eleven  sites 
selected  were  found  to  be  the  most  feasible,  both  economically  and 
physically,  and  will  best  meet  the  sponsors'  objectives. 

Stream  Channel  Impixjvenients 

To  provide  protection  frx^m  a  100-year  frequency  flood,  it  was  necessary 
to  include  two  sections  of  stream  channel  improvement  for  local  pro- 
tection to  two  areas  along  the  river.  Alternates  considered  were 
additional  sites  upstream  of  the  two  areas  and  diking  to  supplement 
channel  work  through  the  areas.  Ihe  stream  channel  work  was  found  to 
be  the  most  feasible,  both  economically  and  physically,  and  would  meet 
the  objectives  of  the  sponsors. 

Recreation  Improvement 

Each  of  the  eleven  sites  was  evaluated  to  determine  its  potential  for 
a  recreation  development  for  picnicking,  swimming,  camping  and  other 
water-based  recreation.  Consideration  was  given  to  site  location,  topog- 
raphy around  the  site,   sizes  and  depths  of  various  permanent  pools, 
present  land  use  around  the  reservoir,  availability  of  undeveloped  land 
and  access  to  the  reservoir.  The  Department  of  Natural  Resources 
detennined  that  the  Factory  Site  would  be  the  most  desirable  for  a 
reci»eatiDn  development  and  would  be  compatible  with  the  state's  ^ster 
Recreation  Plan. 

The  recreation  facilitiss  were  selected  to  meet  the  anticipated  need 
in  the  immediate  future.  Additional  facilities  will  be  provided  as  the 
need  develops  and  funds  are  available. 

Fish  and  Wildlife  Resource  Improvements 

The  eleven  structure  sites  were  evaluated  individually  to  determine  the 
optimum  water  resource  use  that  could  be  included  in  the  site.  The 
location,  topography  and  access  were  considered.  The  water  resource 
improvements  selected  for  inclusion  in  eight  sites  were  the  most 
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economical  to  provide  the  desired  degree  of  fish  and  wildlife  resoiLrces 
improvements.  The  need  for  sanitaiy  facilities  at  each  of  the  eight  sites 
was  carefully  considered.  An  analysis  was  made  of  the  anticipated  annual 
use,  average  daily  use,  peak  use,  location  in  regard  to  urban  and  other 
areas  and  possible  effects  on  water  quality.  This  analysis  showed  that 
the  anticipated  use  of  the  eight  multipurpose  fish  and  wildlife  sites 
would  be  below  the  level  where  sanitary  facilities  are  nonnally  considered 
necessaiy.  However,  the  anticipated  use  at  the  Cherry,  Upper  Factoiy  and 
lifelker  Site  Reservoirs  is  approaching  the  level  where  sanitary  facilities 
are  believed  to  be  needed.  To  preclude  the  development  of  unsanitaiy 
conditions  at  these  three  site  reservoirs,  the  Massachusetts  Division  of 
Fisheries  and  Game  will  install  suitable  sanitary  facilities  in  the 
amount  required. 

The  streams  on  which  stream  access  will  be  provided  were  selected  based 
on  stream  conditions,  accessibility^ and  potential  for  increased  fishing 
pressures. 


WORKS  OF  IMPROVEMENT  TO  BE  INSTALLED 

Land  Treatment  Measures 

Land  treatment  measures  applied  under  the  Berkshire,  Hampden  and 
Hampshire  Conservatioi  Districts'  going  Program  will  be  within  the 
capabilities  of  the  land  and  in  accordance  with  needs.  Each  Distidct 
program  will  be  accelerated  to  increase  watershed  protection.  Table  1 
shows  the  acreages,  by  major  land  use,  -which  will  be  adequately  treated 
during  the  project  installation  period.  Conservation  measures  which  are 
essential  to  protect  and  improve  the  land  adequately  will  be  applied. 

The  Ifessachusetts  Department  of  Natui^l  Resouixjes  administers  over  6,000 
acres  of  forest  land  in  the  watershed.  The  Department  will  install 
necessaiy  land  treatment  measures  to  insure  that  its  holdings  are 
adequately  treated  to  minimize  erosion  and  retard  runoff. 

The  Conservatioi  Districts  will  pixDvide  consulting  services  to  town  boards 
and  developers  to  advise  on  conservation  measures  needed  on  lands  under- 
going development.  Conservation  Districts  will  accelerate  their  Natui^ 
Resource  Program  to  assist  towns  within  the  watershed  in  the  orderly 
development  of  the  towns'  natural  resouixjes.  The  Natural  Resource  Program 
consists  of  an  inventoiy  of  the  areas  and  sites  within  a  town  which  has 
natural  resource  potential  and  the  prepai^ation  of  a  plan  for  the  orderly 
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development  of  the  town's  natural  resources  for  conservation  and 
recreation.  This  plan  is  than  included  in  the  Town  Master  ELan,  with  a 
pi^Dposed  schedule  for  iniplementationo  It  is  e:jq)ected  that  with  accelerated 
technical  assistance,  at  least  two  towns  will  prepare  a  Natural  Resources 
Inventory  and  EL  an  during  the  project  installation  period, 

Hayland  and  Pastureland 

Practices  which  will  improve  the  infiltration  of  water  into  the  soil  or 
maintain  or  improve  the  present  vegetal  cover  are  of  the  first  irrrportance. 
Practices  may  include  pasture  and  hayland  planting  and  pasture  and  hay- 
land  management.  The  pasture  and  hayland  practices  will  achieve  the 
desii*ed  result  on  the  a3?eas  presently  in  grassland  or  expected  to  be 
converted  to  grassland, 

Forestland 

To  insure  proper  land  treatment  and  maximum  watershed  protection,  "tiie 
forest  land  treatment  program  provides  for  over  2,000  acres  to  be 
adequately  treated  during  the  project  installation  period.  Tree  planting; 
reforestation  of  open  land;  l^ydiTologic  cultural  operaticns,  including 
weedings,  thinnings,,  inprovement  cutting,  release  work,  and  harvest 
cuttings;  and  skid  trail  and  logging  road  erosion  control  are  the  planned 
program  measures.  These  forestry  practices  will  contribute  to  improved 
hydrclogic  conditions  effective  in  reducing  flood  peaks,  reductions  in 
sedimentation,  and  in  recharging  ground  water  during  the  winter  and  spring. 
Individual  management  plans  will  be  prepared  for  appaxiximately  85  forest 
landowners,  involving  6,800  acres.  These  plans  are  necessaiy  for  the 
proper  installation  and  maintenance  of  approved  measui*es,  Ihis  service, 
together  with  other  technical  assistance  to  the  landowners,  insures  that 
watershed  values  are  not  ijnpaired. 

Miscellaneous  Land 

Practices  to  be  applied  on  private  lands  will  be  primarily  to  improve  the 
land  for  recreational  usage  or  for  the  preservation  or  development  of 
wildlife  by  individual  private  landowners.  The  towns,  in  cariying  out 
their  Natural  Resource  Program^  will  install  practices  for  conservation 
and  recitation.  Such  practices  may  include  recr*eation  area  iu^Dirovement, 
recreation  land  grading  and  shaping,  ponds,  recreation  trail  and  walkway, 
wildlife  wetland  management,  and  wildlife  habitat  management.  These 
practices,  or  combinations  of  practices,  will  imprcve  watershed  lands 
for  recreation  and  wildlife. 
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Technical  Assistance 


Technical  assistance  will  be  furnished  to  accelerate  the  land  treatment 
program  to  meet  project  needs  and  to  prepare  Town  Natural  Resource  Plans 
during  the  project  period.   This  technical  assistance  is  in  addition  to 
the  technical  assistance  being  furnished  to  the  Districts  and  landowners 
from  regular  Soil  Conservation  Service  funds  and  Cooperative  Forest 
Management  funds. 

Structural  Measures 

Structural  measures  to  be  installed  will  supplement  the  land  treatment 
program  in  alleviating  the  principal  flood  problems  and  in  making  more 
efficient  use  of  available  water  resources.   The  structural  measures 
consist  of  two  single-purpose  floodwater  retarding  structures,  nine  multi- 
purpose structures  and  two  sections  of  stream  channel  improvement.  The 
nine  multipuipose  structures  will  provide  a  total  of  6^8  acres  of  water 
surface,  with  l6l  acres  for  recreational  use  and  14.97  acres  for  fish  and 
wildlife  use.   Tables  1  and  2  show  the  estimated  cost  distribution.   The 
Project  Map  (Fig.  Ik)   shows  the  location  for  all  structural  measures. 
See  Table  3  and  Figures  1  through  13  for  structure  detail. 

On  the  West  Branch  of  the  Westfield  River  above  the  confluence  of  Walker 
Brook  in  Chester,  the  seven  structures  will  control  20.5  square  miles  or 
3Q%   of  its  drainage  area.  Three  structures  will  control  10.5  square  miles 
or  58^  of  the  drainage  area  of  Walker  Brook  at  Chester.   The  eleven 
structures  will  control  33. U  square  miles  or  3^%   of  the  total  drainage 
area  of  the  West  Branch  of  the  Westfield  River  at  Huntington. 

Each  of  the  eleven  structures  is  designed  to  store  the  sediment  volume 
expected  to  accumulate  at  each  site  over  a  100-year  period  and  will 
automatically  regulate  the  ininoff  from  a  100-year  frequency  storm, 
Ihe  dams  will  be  constructed  of  compacted  earth  fill. 

The  typical  principal  spillway,  to  automatically  retard  floodwaters,  will 
consist  of  a  reinforced  concrete  riser  and  outlet  conduit.  The  principal 
spillways  in  all  the  multipurpose  sites  except  the  Cushman  Site  will  be 
designed  to  release  the  normal  low  water  discharge  and  any  low  flow 
augmentation  waters  from  the  colder  water  near  the  bottom  of  the  pools. 
A  gate  will  be  installed  on  the  interior  wall  of  the  principal  spillway 
riser  to  peimit  draining  the  beneficial  pool  and  to  regulate  the  release 
of  any  low  flow  augmentation  water.   Stoplogs  will  be  incorporated  in  the 
Cushman  Site  principal  spillway  to  allow  for  the  manipulation  of  the 
wildlife  pool  water  levels  and  to  drain  the  beneficial  pool. 
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Each  site  will  have  an  emergency  spillway  excavated  in  earth  or  rock  on 
one  abutment  of  the  dam.  The  emergency  spillways  will  consist  of  an 
entrance  channel,  level  control  section  and  exit  channel.  These  spillways 
will  pass  floodwaters  in  excess  of  the  design  capacity  and  will  operate, 
on  the  average,  not  oftener  than  once  in  100  years. 

In  the  multipurpose  structures,  the  beneficial  pools  will  be  cleared  of 
trees  and  other  vegetation.  Additional  clearing  and  grubbing  will  be 
done  at  each  site,  as  necessary,  to  allow  for  the  construction  of  the 
dam,  emergency  spillway  and  borrow  areas.  The  upstream  slope  of  the  dam 
will  be  riprapped  from  the  low  beneficial  pool  elevation  to  approximately 
two  feet  above  the  highest  beneficial  pool  elevation.  The  remainder  of  the 
dam  and  other  disturbed  earth  areas  will  be  protected  by  vegetation. 

The  Division  of  Fisheries  and  Game  will  install  access  roads  and  parking 
areas  to  the  fish  and  wildlife  resource  improvement  sites  after  the 
fishing  pools  have  been  stocked  and  aj:e  ready  for  fishing.  The  costs 
of  these  access  roads  and  parking  areas  have  not  been  re(^ognized  as-  a 
project  cost.  Adequate  sanitary  facilities  will  be  installed  at  the 
Cherry,  Upper  Factory  and  Walker  Multipurpose  Fish  and  Wildlife  Sites 
by  the  Division  of  Fisheries  and  Game.  Sanitary  facilities  will  be 
installed  at  the  other  multipurpose  fish  and  wildlife  site  reservoirs 
as  the  need  dictates  in  accordance  with  the  surveillance  program 
described  xinder  "Operation  and  Maintenance." 

The  Massachusetts  Water  Resources  Commission  will  acquire  all  needed  land 
rights  for  the  installation  of  the  structural  measures.  Ihe  Department 
of  Natural  Resources  has  selected  and  plans  to  acquire  additional  land 
areas  to  allow  for  the  full  future  use  and  development  of  the  structure 
sites.   This  land,  although  not  an  integral  part  of  the  project,  is 
highly  desirable  for  the  future  utilization  of  these  sites  to  their 
maximum  potential.  The  cost  for  this  land  is  shown  in  Table  2  as  non- 
piK)ject  land  rights  costs.  Public  -access  will  be  provided  at  all  sites. 

Additional  information  pertinent  to  individual  sites  is  listed  below: 

Factory  Site  Reservoir  and  Recreation  Facilities 

Reservoir 

The  Factory  Site  is  located  on  Factory  Brook  about  one  mile  west  of 
Middlefield  Center,  Massachusetts,  0.2  miles  north  of  Reservoir  Road 
and  2  miles  downstream  from  the  Upper  Factory  Site  Reservoir.  This 
site  is  for  multipuipose  flood  prevention  and  recreation  development. 
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Qf  a  total  storage  of  5*706  aicre  feet,  12^7  acre  feet  will  be  for  flood 
prevention,  lMi3  acre  feet  for  recreaticn  and  6  acre  feet  for  sediment 
storage.  The  surface  area  of  the  recreation  pool  will  be  161  acres,  with 
a  maximum  depth  of  $0   feet.  Principal  features  of  the  Factory  Site 
Reservoir  are  shown  on  Figure  6. 

The  emergency  spillway  is  planned  to  be  in  rock  on  the  right  abutment. 
The  borrow  area  on  the  left  side  of  the  recreation  pool  will  be  excavated 
in  a  step -method,  with  each  step  graded  for  proper  drainage.  A  small, 
gravelly  knoll  in  the  canter  of  the  dam  will  be  removed.  A  cut-off 
trench  will  be  excavated  to  bedrock  and  backfilled  with  impervious  material. 

Access  to  the  reservoir  will  be  provided  as  part  of  the  recreation 
development.  To  provide  access  for  stream  fishing,  adequaie  width  will  be 
purchased  or  otherwise  acqiiired;  along"  each  bank  of  Factory  Brook  from  the 
Factojiy  Developmait  Boundary. do wistream  to  the  West  Branch  of  the  Westfield 
Riyer. 

Recreation  Facilities 

The  recreation  facilities  will  be  located  on  the  east  side  of  the  reservoir 
pool  as  shown  on  Figure  12. 

The  recreation  facilities  will  consist  of:  day  use  area;  camping  area; 
boat  launching  area;  observation  tower;  and  contact  station.  The  day  use 
area  will  have  200  picnic  sites,  each  with  table,  fLreplace  and  garbage 
receptacle.  Ifydrants  will  be  conveniently  located  throughout  the  area 
for  culinaiy  water.  A  comfort  station  will  be  located  to  serve  the  picnic 
sites  that  are  not  immediately  adjacent  to  the  beach  area.  Parking  for 
200  cars  will  be  provided  in  one  central  parking  lot  above  the  day  use 
area.  A  large  bathhouse,  located  beside  the  beach,  will  have  flush 
toilets,  hot  showers  and  dressing  rooms  for  swimmers.  The  beach  will  be 
graded  and  covered  with  clean  sand.  A  roped-off  swimming  area  and  the 
necessary  lifeguard  equipment  will  be  provided.  Use  of  the  picnic  sites 
will  be  on  a  first-come,  first-serve  basis  with  no  more  than  200  cars 
allowed  into  the  parking  a.rea.  at  any  one  time. 

The  camping  area  will  have  200  camp   sites,  each  with  table,  fireplace  and 
garbage  receptacle.  Each  site  will  be  graded  and  shaped  to  provide  for 
either  tent  or  trailer  camping.  Eight  bathhouses,  each  with  flush  toilets, 
hot  showers,  and  laundry  rooms,  will  be  located  conveniently  to  each  can^j 
site.  Electidc  lights  and  hydrants  will  be  interspersed  throughout  the 
area.  A  beach  area  will  be  provided  to  serve  the  camping  area.  The  shore 
line  will  be  graded  and  covered  with  clean  sand.  A  swimming  area  will  be 
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enclosed  with  ropes  and  necessaiy  lifeguard  equipment  provided.  The  use 
of  the  camp  sites  will  be  controlled  with  no  more  than  200  tents  or 
trailers  ^JLowed  at  one  time. 

A  sewage  treatment  and  disposal  system  will  be  installed  to  service  the 
day  use  and  camping  areas.  Following  the  geologic  investigations,  the 
most  economical  and  feasible  system  will  be  designed  by  a  consultant 
engaged  by  the  Department  of  Natural  Resources. 

A  two -lane  paved  entrance  road  will  run  from  the  Skyline  Trail  to  the 
contact  station  which  will  have  a  reception  room  and  toilet  facilities. 
Parking  for  20  cars  with  trailers  will  be  available  nearby.  From  the 
contact  station,  two -lane  paved  roads  will  provide  access  throughout  the 
camping  and  day  use  areas. 

The  observation  tower  will  be  located  on  the  west  side  of  the  reservoir 
on  one  of  the  highest  elevations  in  that  part  of  the  state.  An  entrance 
road,  from  the  West  Hill  Road,  will  tenninate  in  a  parking  lot.  A 
comfort  station  will  be  provided  adjacent  to  the  tower. 

The  boat  launching  area  is  presently  planned  for  the  east  side  of  the 
reservoir.  During  the  final  design  of  the  recreation  facilities,  it  may 
be  found  desirable  to  relocate  the  boat  ramp  to  another  location  on  the 
i*eservoir.  The  facilities  provided  will  include  a  paved  access  road, 
parking  area  for  kO   cars  and  boat  trailers,  comfort  station  with  flush 
toilets  and  a  boat  launching  ramp.  This  area  will  be  separate  from  the 
day  use  and  camping  area. 

The  administrative  building  and  maintenance  and  service  areas  will  be 
located  on  Town  Hill  Road.  An  existing  residence  on  land  owned  by  the  ' 
Department  of  Natural  Resources  will  be  converted  for  administering  the  i 
park  facilities  an.d  operating  and  maintaining  the  recreation  development. 

The  reservoir  and  recreational  facilities  will  be  operated  as  part  of  the 
State  Park  System  and  will  be  available  to  the  general  public.  Use  of 
the  day -use  area  and  camping  area  will  be  controlled  to  prevent  over- 
crowding of  available  facilities.  User  fees,  consistent  with  regular 
fees  charged  for  use  of  other  State  Parks,  will  be  charged  for  use  of  the 
day -use  and  camping  areas.  No  charges  will  be  made  for  use  of  the  boat 
launching  area  and  observation  tower. 

Hiking  and  nature  study  trails  will  be  developed  throughout  the  State- 
owned  area.  These  trails,  laid  out  and  constructed  by  the  Depairbment  of 
Natural  Resources,  will  be  designed  to  traverse  the  rugged  and  mountainous 
topography  of  the  area.  Ihese  trails  will  be  installed  as  the  opportunity 
arises  by  the  Division  of  Forests  and  Parks. 
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Blandford  Site 

The  Blandfoixi  Site  is  located  on  a  tributaiy  of  Walker  Brook  about  2 
miles  southwest  of  Chester,  Massacshusetts ,  on  the  west  side  of  Blandford 
Road.  Ihis  single -purpose  floodwater  retarding  structure  will  have  a 
total  storage  capacity  of  2k7   acre  feet,  which  includes  2k6  acre  feet  for 
floodwater  storage  and  1  acre  foot  is  for  sediment  storage.  Principal 
features  are  shown  on  Figure  1 • 

The  reservoir  ,dam  will  be  pfotected  by  vegetation.  An  excavated  earth 
emergency  spillway  is  planned  on  the  right  abutment,  with  the  existing 
drainageway  diverted  around  the  outer  slope  of  the  emergency  spillway. 
The  principal  spillway  will  be  ported  at  the  streambed  elevation  to  pass 
normal  stream  flows  through  the  dam.  An  existing  pond  immediately  below 
the  dam  will  be  protected  during  construction.  The  access  road  will  be 
constinicted  around  the  exit  channel  of  the  emergency  spillway  from  the 
Blandford  Road. 

Brooker  Site 

The  Brooker  single  purpose  floodwater  retarding  structure  will  be  located 
on  Shaker  Mill  Brook  about  1  .5  miles  west  of  Becket,  Massachusetts,  between 
Lovers  Lane  Road  and  Brooker  Hill  Road  at  the  Becket -Washington  Town  line. 
Of  a  total  capacity  of  6^0  acre  feet,  .6ij3  acre  feet  will  be  for  floodwater 
storage  and  7  acre  feet  for.  sediment  storage.  Principal  features  are 
shown  on  Figure  2, 

The  reservoir  dam  will  be  protected  by  vegetation.  The  emergency  spillway 
is  planned  to  be  in  a  rock  and  earth  cut  on  the  left  abutment  with  a 
paved  control  section.  The  principal  spillway  will  be  ported  at  the 
streambed  elevation  to  allow  normal  flows  to  pass  through  the  dam.  A 
compacted  earth  dike  will  be  constructed  in  a  low  saddle  upstream  of  the 
dam.  The  dam  and  emergency  spillway  are  planned  to  ci*oss  the  Lovers  Lane 
Road,  -which  will  remain  open  if  suitable  alternate  arrangements  can  be 
made.  Access  to  the  site  will  be  provided  from  the  Brooker  Hill  Road. 

Cherry  Site  Reservoir 

The  Cheny  Site  is  located  on  Cook  Brook  about  1 .5  miles  southeast  of 
Old  Chester  Center  and  on  the  west  side  of  the  Chester  Hill  Road.  This 
will  be  a  multipurpose  flood  prevention  and  fish  and  wildlife  structure. 
The  site  reservoir  will  have  a  total  capacity  of  1,110  acre  feet,  with 
631  acre  feet  for  flood  storage,  i;72  acre  feet  for  fish  and  wildlife  and 
7  acre  feet  for  sediment  storage.  The  surface  area  of  the  fishery  pool 
will  be  36  acres.  The  maximum  depth  will  be  30  feet,  with  3k  percent  of 
the  area  over  1^  feet  in  depth.  Principal  features  are  shown  on  Figure  3« 
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The  emergency  spillway  is  planned  to  be  in  earth  on  the  right  abutment. 
Public  Access  to  the  site  reservoir  will  be  provided  from  the  Chester 
Hill  Road. 

Coles  Site  Reservoir 

The  Coles  Site  is  located  on  Coles  Brook  about  two  miles  southwest  of 
Middlefield,  Massachusetts,  and  1 .5  miles  below  the  Upper  Coles  Site 
Reservoir. 

This  multipurpose  flood  prevention  and  fish  and  wildlife  structure  will 
have  1;17  acre  feet  for  flood  prevention,  1i;6  acre  feet  for  fish  and  wild- 
life and  k   acre  feet  for  sediment  storage  for  a  total  capacity  of  ^6?  acre 
feet.  The  fishery  pool  will  Jiave  a  surface  area  of  12  acres,  with  a 
maximuin  wa.ter  depth  of  l\$   feet.  About  ^1  percent  of  the  surface  area  xjill 
be  over  15  feet  deep.  Principal  features  are  shown  on  Figure  k* 

An  emergency  spillway  excavated  in  earth  is  planned  on   the  left  abutment 
with  an  existing  drainageway  diverted  around  the  upstream  portion  of  the 
emergency  spillway.  Drain  tile  will  be  installed  in  the  emergency  spill- 
way as  necessary  to  intercept  hillside  seepage. 

The  partially  abandoned  Ryan  Road,  Tijh.±ch   crosses  the  upstream  portion  of 
the  reservoir,  will  be  closed  to  traffic.  An  underground  A.  T.  &  T. 
telephone  cable  crosses  just  below  Ryan  Road*  The  A.  T.  &  T.  Co.  will 
be  notified  prior  to  construction  and  care  shall  be  taken  in  all  equip- 
ment operations  in  the  vicinity  of  this  cable.  An  overhead  N.  E.  T.  cable 
crosses  just  above  Hyan   Road.  This  cable  will  be  raised  to  pass  safely 
over  the  maximum  flood  pool.  Ryan  Road,  from  West  Hill  Road  to  a  point 
near  the  site,  will  be  improved  to  provide  access  to  the  fishery  pool. 
Adequate  widths  of  each  bank  of  Coles  Brook,  from  the  dam  downstream  to 
the  West  Branch  of  the  Westfield  River,  will  be  purchased  or  otherwise 
acquired  to  provide  access  for  stream  fishing. 

Cushman  Site  Reservoir 

The  Cushman  Site  is  located  on  Cushman  Brook  about  2.5  miles  southwest 
of  Chester,  Massachusetts,  and  one  mile  south  of  the  intersection  of 
Route  20  and  Quarry  Road.  Principal  features  are  shown  on  Figure  5« 

This  multipurpose  flood  prevention  and  fish  and  wildlife  structure  will 
have  a  total  storage  of  1|62  acre  feet,  with  315  acre  feet  for  flood 
prevention,  81;  acre  feet  for  fish  and  wildlife,  62  acre  feet  for  design 
stoi^age,  and  one  acre  foot  for  sediment  storage.  The  wildlife  pool  will 
have  a  maximum  surface  area  of  20  acres  with  a  maximuiR  depth  of  water  of 
16  feet.   There  will  be  11  acres  with  a  water  depth  from  0  to  3  feet. 
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The  eitiergency  spillway,  located  in  a  natural  saddle  near  the  right  abut- 
ment, is  planned  to  be  in  rock  cut#  Addition  of  62  acre  feet  of  design 
storage  reduced  the  volume  of  rock  excavation  in  the  emergency  spillway 
to  achieve  a  more  eccnomical  structure, 

Plashboaixis  will  be  incorporated  in  the  principal  spillway  riser  to 
regulate  the  wildlife  pool  water  levels  and  allow  for  the  g3?adual  drawdown 
of  the  wildlife  pool. 

Construction  of  the  dam  will  require  the  removal  of  large  boulders  that 
cover  about  kO   percent  of  the  ground  surface.  These  boulders  will  be 
placed  on  the  downstream  base  of  the  dam  or  incorporated  into  the  dam  as 
a  rock  zone. 

An  access  road  will  be  provided  from  Quarry  Road  along  an  abandoned  road 
to  the  wildlife  pool, 

Rudd  Site  Reservoir 

The  Rudd  Site  is  located  on  Yokum  Brook  about  3  miles  west  of  Chester, 
Massachusetts,  and  0,^  miles  northeast  of  Bonny  Riggs  Comer,  This  multi- 
purpose flood  prerventlon  and  ±Lah  and  wildlife  structure  will  have  total 
storage  capacity  of  1 , 1 03  acre  feet •  There  will  be  579  acre  feet  for 
flood  prevention,  ^2^   acre  feet  for  fish  and  wildlife,  and  3  acre  feet 
for  sediment.  The  fish  and  wildlife  capacity  is  made  up  of  h2^  acre  feet 
for  low  flow  augmentation  and  96  acre  feet  for  a  wildlife  pool.  Principal 
features  are  shown  on  Figure  ?• 

The  emergency  spillway  is  planned  in  earth  cut  on  the  left  abutment.  The 
principal  spillway  will  incorporate  features  to  release  the  low  flow 
augmentation  waters  and  the  noimal  stream  discharge  from  the  colder  water 
near  the  bottom  of  the  reservoir.  Also,  these  features  will  provide  for 
the  regulation  of  the  wildlife  pool  water  levels. 

The  low  flow  pool  will  have  a  maximum  surface  area  of  60  acres  at  elevation 
1520.  The  depth  of  drawdown  will  be  9 .5  feet  or  to  the  elevation  of  the 
wildlife  pool.  Ttie   surface  area  of  the  wildlife  pool  will  be  2^  acres 
with  12  acres  from  0  to  3  feet  in  depth.  Public  access  will  be  provided 
from  Route  8  along  an  existing  unimproved  road  to  the  pool  area. 

Shaker  Site  Reservoir 

The  Shaker  Site  is  located  on  Shaker  Mill  Brook  about  1 ,5  miles  west  of 
Becket,  Massachusetts,  and  0,5  miles  southwest  of  the  intersection  of  the 
Brooker  Hill  and  MsNamey  Roads,  This  multipurpose  flood  prevention,  fish 
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and  -wildlife  structure  -will  have  1,139  acre  feet  for  floodwater  storage, 
771  acre  feet  for  fish  and  wildlife  storage  and  5  acre  feet  for  sediment 
storage  for  a  total  capacity  of  1,915  acre  feet.  The  fish  and  wildlife 
capacity  is  made  up  of  666  acre  feet  for  low  flow  augmentation  and  105 
acre  feet  for  a  fishery  pool.  The  maximum  surface  area  of  the  low  flow 
augmentation  pool  at  elevation  I603  will  be  ii9  acres.  The  drawdown  depth 
will  be  23  feet  or  to  the  elevation  of  the  fisheiy  pool  at  elevation  I^SO. 
The  II4.  acre  fisheiy  pool  will  have  a  maximum  depth  of  35  feet,  with  16^ 
of  the  pool  over  ^$   feet  in  depth.  Principal  features  are  shown  on  Figure 
8.- 

The  emergency  spillway,  located  in  a  natural  saddle  on  the  left  side  of 
the  dam,  is  planned  in  earth  cut.  A  dike  will  be  constinicted  in  a  low 
saddle  on  the  right  side  of  the  reservoir.  Access  to  the  reservoir  will 
be  from  Brooker  Hill  Road  throijgh  the  October  Mountain  State  Forest. 

Upper  Coles  Site  ReseiTyoir 

The  Upper  Coles  Site  is  located  on  Coles  Brook  about  2.5  miles  northwest 
of  MLddL afield  Center,  0.5  miles  northwest  of  the  intersection  of  West 
Hill  and  Becket  Roads  and  1»5  miles  upstream  from  the  Coles  Site  Reservoir. 
This  multipuipose  flood  prevention  and  fish  and  wildlife  structure  will 
have  a  total  capacity  of  3,267  acre  feet.  This  includes  1,187  ac2?e  feet 
for  flood  prevention,  2,077  acre  feet  for  low  flow  augmentation  for  fish 
and  wildlife,  and  3  acre  feet  for  sediment  storage.  The  inaxiniuni  surface 
area  of  the  low  flow  pool  will  be  139  acres  with  a  drawdown  depth  of  22 
feet.  Principal  features  are  shown  on  Figure  9. 

The  emergency  spillway  is  planned  in  rock  cut  on  the  left  abutment.  The 
principal  spillway  will  incoiporate  featu3?es  to  pentiit  the  noiroal  water 
discharge  and  the  low  flow  augmentation  water  to  be  drawn  from  the  colder 
water  near  the  bottom  of  the  reservoir.  A  small  existing  dam  at  the  site 
will  be  removed. 

Access  to  this  reservoir  will  be  along  an  existing  road  that  leads  to  the 
site  from  the  West  Hill  Road.  Adequate  widths  along  each  bank  of  Coles 
Brook,  from  the  Upper  Coles  Site  Dam  downstream  to  the  Coles  Site  Reservoir, 
will  be  purchased  or  otherwise  acquired  to  provide  access  for  stream 
fishing. 
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Upper  Factoiy  Site  Reservoir 


The  Upper  Factory  Site  is  located  on  Factoiy  Brook,  about  2„^  miles  north- 
west of  Mlddlefield  Center,  Oo5  miles  west  of  Skyline  "Erail  and  2  miles 
upstream  from  the  Factoiy  Site  Reservoir.  This  will  be  a  mijltipurpose 
flood  prevention,  fish  and  wildlife  structure.  Of  the  total  storage 
capacity  of  2,320  acre  feet,  1,10?  acre  feet  is  for  flood  prevention, 
1,207  acre  feet  is  for  fish  and  wildlife,  and  6  acre  feet  is  for  sediment 
storage o  The  fish  and  wildlife  capacity  consists  of  803  acre  feet  for 
low  flow  augmentation  and  Uoi;  acre  feet  for  a  fishery  pool.  The  maximum 
surface  area  of  the  low  flow  augmentation  pool  will  be  73  acres,  with  a 
drawdown  depth  of  1 6  feet.  The  surface  area  of  the  fish  pool  will  be  3U 
acres  with  k3   percent  of  the  surface  area  over  l5  feet  and  a  maximum  depth 
of  35  feet.  Pi^incipal  features  are  shown  on  Figure  10. 

The  emergency  spillway  is  planned  in  earth  on  the  right  abutment.  Access 
will  be  provided  to  the  reservoir  along  an  abandoned  logging  road  from 
the  Skyline  Trail, 

Walker  Site  Reservoir 

The  Walker  Site  is  located  on  Walker  Brook  about  3  miles  west  of  Chester, 
Massachusetts,  and  0«5  miles  northeast  of  Bonny  Riggs  Comer,  The  pool 
areas  cross  Route  20,  This  multipurpose  flood  prevention  and  fishery 
structure  will  have  2,110  acre  feet  for  flood  prevention,  14.32  acre  feet 
for  fish  and  wildlife  and  8  acre  feet  for  sediment  storage  for  a  total 
storage  capacity  of  2,5^0  acre  feet.  The  fish  pool  will  have  a  surface 
area  of  35  acres  with  kO  percent  of  the  area  over  15  feet  in  depth.  The 
maximum  depth  of  the  fish  pool  will  be  25  feet.  Principal  features  are 
shown  on  Figure  1 1  • 

The  emergency  spillway  is  plarmed  in  earth  on  the  right  abutment  through 
a  gravelly  area  adjacent  to  Route  20,  The  excavation  from  the  top  ten  to 
fifteen  feet  can  be  used  for  fill  to  raise  Route  20  across  the  pool. 
The  primary  source  of  borrow  material  for  the  dam  will  be  from  the  left 
side  of  the  reservoir  area.  Route  20  will  be  raised  across  the  flood 
pool  to  a  minimum  elevation  of  1216,  During  the  raising  of  this  road. 
Route  20  will  be  relocated  sightly  to  realign  the  road  where  it  crosses 
the  pool.  Two  bridges  will  be  modified  or  replaced.  An  abandoned  bam 
within  the  flood  pool  will  be  removed.  Access  will  be  from  Route  20. 

Channel  Improvement 

Channel  improvement  will  supplement  the  eleven  f3  oodwater  detention 
structuT'es  to  provide  protection  for  two  urban  areas  along  the  West  Branch 
of  the  Westfield  River  from  a  100-y.ear  flood,  Ihis  improvement  consists 
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of  enlarging  the  existing  river  channel  in  the  Ib-wns  of  Huntington  and 
Chester.  PLgures  13,  ^$   and  16  show  pertinent  information  and  Table  3A 
shows  the  structure  data. 

The  channels  will  be  excavated  in  the  older  terrace  sand  and  gravel  of 
the  flood  plain  of  the  river.  Erosion  and  scouirmg  of  the  present  river 
bottom  is  controlled  by  bedrock  ridges  in  the  stream  bottom.  Bedrock 
is  expected  to  be  close  to  the  stream  bottom. 

Design  velocities  are  considered  to  be  non-erosive  due  to  the  presence 
of  bedrock  and  the  armor-plated  bottom,  and  the  placement  of  protective 
riprap  on  the  streambanks  where  needed. 

Allowance  has  been  made  for  appurtenant  structural  features  to  conduct 
surface  and  other  water  into  the  improved  channels.  The  kind  and  number 
of  appurtenances  will  be  deteimned  in  final  design. 

The  channel  improvement  in  Huntington  will  consist  of  increasing  the 
hydraiiLic  capacity  of  the  existing  channel  for  approximately  1850  feet. 
The  excavated  spoil  will  be  placed  on  or  adjacent  to  the  streambank  and 
protected  by  vegetation.  The  footings  of  a  bridge  across  the  channel 
will  be  pix)tected.  A  partially  demolished  mill  dam,  constructed  above  a 
rock  ledge,  will  be  removed.  The  rock  ledge  will  be  excavated  to  allow 
flood  flows  to  pass  without  overtopping  the  streambanks.  !I5ie  volume  of 
rock  to  be  excavated  will  be  detennined  after  detailed  geologic 
investigations.  The  excavated  channel  side  slopes  will  be  protected  by 
riprap  or  vegetation. 

The  channel  improvement  in  Chester  will  consist  of  increasing  the 
hydraulic  capacity  of  the  existing  channel  for  approximately  16^0  feet 
in  the  vicinity  of  the  Hamilton  Emery  and  Coinmdum  Company.  The  excavated 
spoil  will  be  placed  on  the  streambank  and  protected  by  vegetatd^n.  The 
footings  of  a  bridge  across  the  channel  will  be  protected.  The  excavated 
channel  side  slopes  will  be  protected  by  riprap  or  vegetaticn.  A  cost 
allowance  has  been  made  for  the  expected  rock  excavation  in  this  reach. 

During  final  design,  the  Division  of  Fisheries  and  Game  will  be  consulted 
to  reduce,  insofar  as  possible,  any  streambed  modifications  that  would 
result  in  the  loss  of  carrying  capacity  for  fish. 
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EXPLAMTIQN  OF  INSTALLATION  COSTS 

Land  Treatment  Measures 

Estimated  costs  for  installation  of  land  treatment  measures  are  summarized 
in  Table  1  •  Ihese  costs  are  estimates  of  all  costs  associated  with 
establishing  the  measures,  including  cost-sharing  through  the  Agricultural 
Conservation  Program. 

Estimates  for  land  treatment  kinds  and  amounts  aire  based  upon  surveys 
of  watershed  lands  and  technical  guides  for  the  area.  All  costs  reflect 
current  and  local  prices  for  the  operations,  services  and  materials  involved 
in  each  practice.  The  estimated  technical  assistance  costs  for  all 
measures  are  based  upon  an  analysis  of  the  costs  for  planning  and  applying 
similar  practices  and  costs  for  soil  surveys  and  interpretaticns. 


Structural  Measures 

Estimated  costs  to  install  structural  measures  are  shown  in  Tables  1  and 
2.  These  installation  costs  include  constinction,  engineering  services, 
land  rights  and  project  administration. 

Construction  Costs 

Cost  estimates,  prepared  for  each  structural  measure,  were  based  on  the 
preliminaiy  designs.  The  most  economical  final  design  for  each  stincture 
will  be  prepared  ^riiich  most  nearly  meets  the  project  objectives.  The 
construction  cost  for  each  structural  measure  is  based  on  the  engineer's 
estimate  of  quantities  required  and  1968  unit  constnictio  ns  costs  applicable 
to  the  area.  The  product  of  the  estimated  quantities  and  unit  costs  were 
increased  by  1^  to  2^  peixsent  for  contingencies,  depending  upon  the  nature 
of  the  work,  intensity  of  site  investigations  and  possibility  of 
encountered  latent  conditions  during  construction. 

The  estimated  unit  construction  costs  were  obtained  from  an  analysis  of 
coii5)arable  contract  unit  prices  for  similar  construction  in  the  Commonwealth. 
Allowances  were  made  for  special  construction  features  at  individual  sites. 
These  features  are  explained  under  "Works  of  Improvement  to  be  Installed". 

Engineering  Services  Cost 

The  cost  of  engineering  services  includes  all  costs  associated  with  sur- 
veys for  design,  geologic  investigations,  final  design  and  preparation  of 
plans  and  specifications.  Geologic  investigations  may  include  test  pits. 
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seismic,  additional  borings  and  permeability  tests  at  the  dam  site  and 
in  the  pool  area,  and  laboratory  analyses  of  soil  samples.  Costs  for 
geologic  investigations  were  based  on  the  estimated  amount  of  studies 
required  for  each  structural  measure  and  recent  costs  for  similar  -roi^ 
in  Massachusetts.  All  other  engineering  services  costs  were  based  on 
the  cost  of  installing  coii5)arable  structures  in  other  projects  in  the 
Northeast, 

The  engineering  services  costs  for  the  recreation  facilities  include  cost 
of  geologic  investigation  for  water  supply  and  sewage  disposal,  cost  of 
architectural  and  engineering  services  and  incidental  services  required 
for  review  of  designs,  routine  surveys  and  assistance  to  consultants* 

Land  Rights  Costs 

Land  rights  costs  consist  of  the  estimated  value  of  land  and  water  rights^ 
to  be  acquired  for  project  purposes;  legal,  survey  and  other  costs 
associated  with  their  acquisition;  and  cost  of  relocating  or  modifying 
existing  facilities.  All  land  rights  costs  will  be  borne  by  other  funds. 
The  value  of  approximately  1,300  acres  of  public  land  was  based  on  the 
income  foregone.  These  public  lands,  owned  by  the  Commonwealth  and 
administered  by  tha  Department  of  Natural  Resources,  will  be  dedicated 
to  the  purposes  served.  About  5^900  acres  of  private  lands,  required 
for  the  installation  of  the  works  of  improvement  and  for  future  utiliza- 
tion of  the  sites,  will  be  acquired  by  either  the  Massachusetts  Water 
Resources  Commission  or  the  Department  of  Natural  Resources, 

The  cost  for  relocation  or  modification  of  existing  facilities  includes 
the  cost  for  changing  or  removing  roads,  bridges,  utilities  and  buildings, 
plus  associated  engineering  services  costs. 

Project  Administration  Costs 

Project  administration  costs  are  the  administrative  costs  associated  with 
the  installation  of  stinctural  measures.  These  costs  include  administratior' 
of  contracts,  construction  surveys,  necessary  inspection  services  during 
constiTuction  to  insure  that  structural  measures  are  installed  in  accordance  ! 
with  the  plans  and  specifications  and  other  associated  costs.  Each  party 
to  the  plan  will  be  responsible  for  those  project  administration  costs     I 

it  incurs. 

i 

Cost  Allocation  and  Cost  Sharing  _ I 

^"  i 
Construction  costs  and  engineeiing  services  costs  for  the  multipurpose 
reservoirs  were  allocated  to  the  puipose  served  by  the  Use-of -Facilities 
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method.  For  the  Ciishman  site,  the  addition  of  the  design  storage  was 
to  achieve  a  more  economical  structure,  therefore,  this  storage  was  not 
included  for  cost  allocation  purposes.  All  land  rights  costs  for  the 
multipurpose  reseivoirs  were  allocated  to  fish  and  wildlife  or  recreation 
uses.  Cost  of  recreation  facilities  was  allocated  to  recreation.  All 
costs  of  the  channel  improvement  and  the  construction  and  engineering 
services  costs  for  the  single  purpose  flood  prevention  structures  vers 
allocated  to  flood  preventiono  One  half  of  land  rights  costs  for  these 
structures  was  charged  to  flood  prevention  and  one  half  to  non-project 
costs  for  other  uses. 

Sharing  of  project  costs  between  P.L.  566  funds  and  other  funds  is  in 
accordance  with  the  provisions  of  Public  Law  S^^y   83rd  Congress,  68  Stat. 
666,  as  amended,  and  the  Policy  Statement  of  the  Secretary  of  Agriculture. 
The  construction  costs  allocated  to  flood  prevention  for  all  works  of 
improvement  will  be  borne  by  PL-566  funds e  The  construction  costs  of  the 
nine  multipurpose  structures  allocated  to  recreation  or  fish  and  wildlife 
and  the  recreation  facilities  will  be  shared  ^0   percent  by  PL-566  funds 
and  $0  percent  by  other  funds. 

The  engineering  services  costs  for  all  works  of  improvement,  except  for 
the  recreation  facilities,  will  be  borne  by  PL-566  func3s.  For  the 
recreation  facilities,  costs  for  geologic  investigations  for  water  supply 
and  sewage  disposal  will  be  shared  $0   percent  by  PL-566  funds  and  $0   per- 
cent by  other  funds.  All  other  engineering  services  costs  associated 
with  the  3?ecreation  facilities  will  be  borne  by  other  funds. 

The  Sponsors  will  be  solely  responsible  for  contract  administration  costs. 
Costs  of  land  rights  will  be  borne  entirely  by  other  funds. 

Table  2A  shows  a  summary  of  costs  and  cost  sharing  for  the  structural 
works  of  iniprovement. 

Fund  Obligations 

The  estimated  obligation  of  total  p2?oject  funds  for  land  treatment  and 
structural  measures  for  each  fiscal  year  during  the  installation  period 
is  as  follows: 
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FISCAL  TKAR 

MEASURE 

PL-566 
FUNDS 

OTHER 
RJNDS 

TOTAL 

First 

Land  Treatment 
Structural 

i;,607 
178,929 

12,786 
1,1i;8,120 

17,393 
1,327,OU9 

Second 

Land  Treatment 
Structural 

5,707 
il31,291 

15,286 
130,738 

20,993 
562,029 

Third 

Land  Treatment 
Stinctural 

ii,807 
6i|1,l07 

1i;,i;86 
i;59, 672 

19,293 
1,100,779 

Fouiiih 

Land  Treatment 
Structural 

I;,  808 
605,588 

15,586 
21|0,8I;1 

20,391; 
8U6,i;29 

Fifth 

Land  Treatment 
Structural 

3,908 
1,23ii,872 

1i;,l86 
618,316 

18,09U 
1,853,188 

Sixth 

Land  Treatment 
St27uctural 

ii,008 
232,727 

12,386 
27,1;51 

16,391; 
260,178 

Seventh 

Land  Treatment 
Structural 

2,208 
208,778 

9,686 
i;,500 

11,891; 
213,278 

TOTAL 

3,563, 3i45 

2,72ii,020 

6,287,365 

EFFECTS  OF  WORKS  OF  IMPROVEMENT 


Installation  of  treatment  measures  included  in  this  plan  will  accomplish 
the  stated  objectives  of  the  Sponsoi±Qg  Local  Organization. 

The  works  of  improvement  will  reduce  the  intensity  and  frequency  of 
flooding  in  the  damage  areas  along  the  West  Branch  of  the  Westfield  River. 
Land  treatment  measures  to  be  installed  on  individual  farms  and  rural 
ownerships  will  also  contribute  to  conservation  use  of  water,  soil  and 
other  farm  resources.  No  additional  land  will  be  brought  into  cultivatia 
as  a  Insult -of  this  project. 


I 


The  other  uses  included  in  the  fLoodwater  retarding  structures  will  provide 
for  effective  regulation  of  summer  flows  iQ  the  river,  will  create  lakes 
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for  fishing,  hunting  and  recreation,  and  will  provide  a  recreation  con^ilax 
for  outdoor  recreation,  all  of  "which  will  contribute  materially  to  the 
economic  development  and  stability  of  the  watershed. 

Effects  of  Land  Treatment  Measures 

Land  treatment  measures  are  part  of  an  integrated  approach  toward 
alleviating  Hood  and  sediment  damage  problems.  These  measures  will  reduce 
flood  runoff  and  sediment  production  at  its  souixje  on  the  upland  areas 
of  the  watershed.  Also,  land  treatment  measures  on  other  lands  will  con- 
tidbute  to  the  development  of  recreatiDnal  and  wildlife  areas  on  private 
lands* 

Land  treatment  measures  on  pasture  and  hayland  will  also  improve  forage 
production  and  the  hydrologic  condition  of  these  lands.  Forage  pro- 
duction, primarily  used  as  pasture  for  daiiy  herds,  will  continue  to  be 
the  main  farming  endeavor.  There  are  no  suiplus  crops  gixDwn  in  this 
watershed  and  the  land  use  is  expected  to  remain  essentially  the  same. 
Land  treatment  on  the  miscellaneous  land  will  make  possible  the  develop- 
ment of  on-farm  recreational  facilities  and  will  enhance  the  fish  and 
wildlife  potential  of  the  watershed. 

The  preparation  of  Town  Natural  Resource  Inventoiles  and  participation 
in  the  planning  process  will  insure*  the  orderly  and  effective  development 
and  conservation  of  the  town's  natural  resources.  The  inplementation  of 
these  plans  will  contribute  to  maintaining  and  improving  environmental 
quality  by  the  conservation  of  natural  resources  to  enhance  the 
environimant,  by  the  multiple  use  of  these  resources  for  active  and  passive 
recreation  and  by  the  production  of  products  useful  to  the  people. 

The  forest  land  treatment  measures  will  iii5)rove  the  hydrologic  condition 
of  the  forest  land.  This  will  result  in  reducing  sediment  and  retarding 
stoim  runoff.  Also,  proper  management  and  continued  fire  protection 
will  increase  the  productivity  of  the  forested  areas  and  will  contribute 
to  the  econony  of  the  watershed. 

Effects  of  Hoodwater  Reduction  Measures 

The  works  of  imp3x>vemant  included  in  iiiiB  plan  will  pixivide  protection 
from  a  100 -year  frequency  flood  to  most  of  the  residential  and  commercial 
areas  located  along  the  West  Branch  of  the  Westfield  River  and  its 
tributaries.  The  other  areas  will  receive  flood  protection  to  vaiying 
degrees.  The  total  reduction  of  floodw&ter  damages  with  the  installation 
of  the  project  is  estimated  to  be  95  peixjent.  In  the  six  reaches,  damages 
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will  be  reduced  from  75  percent  to  100  percent.  The  average  annual 
damages  "-with"  project  are  shovm  on  Table  $  by  types  and  amounts.  These 
remaining  damages  occur  to  scattered  residences  and  commercial  estab- 
lishments and  industries.  With  proper  flood  plain  management,  future 
flood  losses  would  be  largely  elijninated.  Damages  and  benefits  for  floods 
greater  than  the  100 -year  frequency  event  we2?e  not  evaluated. 

It  is  estimated  that  the  peak  flood  flows  will  be  reduced  by  35  percent 
at  the  mouth  of  the  watershed.  The  100 -year  frequency  flood  stages  in 
Reach  1  will  be  reduced  by  2,3  feet,  and  in  Reach  $,   by  3.0  feet.  Damages 
will  be  reduced  by  99  percent  in  Chester  and  9h  percent  in  Huntington, 
In  the  other  reaches,  flood  stages  will  be  reduced  from  1 ,9  feet  to  3»0 
feet  and  damages  reduced  by  75  percent  to  100  percent.  For  location  of 
damage  reaches,  see  Figure  1U,  Average  annual  damages  "with"  and 
"without"  the  project  are  shown  on  Table  5» 

Also,  the  proposed  project  will  reduce  flood  damages  to  the  New  York 
Central  Railroad,  county  and  state  roads  and  biddges,  utilities  and  other 
structures  in  the  watershed.  These  are  service-type  facilities  and  any 
interruptions  in  their  uses  will  adversely  affect  a  large  number  of  people 
living  in  and  out  of  the  watershed. 

The  area  along  the  Westfield  River  from  Huntington  to  Westfield  will  also 
benefit  from  the  project.  The  project  measures  will  reduce  flood  flows 
through  this  area  in  varying  degrees.  Damage  reduction  benefits  were 
based  on  information  provided  by  the  Corps  of  Engineers,  together  with 
hydraulic  studies  made  from  Huntington  downstream  to  Westfield, 

Ml 

Effects  of  Recreation  Measures  ^^ 

The  Factoiy  Recreation  Development  will  provide  for  picnicking,  camping, 
sw±mming,  fishing,  nature  study  and  other  outdoor  recreational  activities. 
The  recitation  facilities  to  be  installed  adjacent  to  the  Factoiy  Site 
Reservoir  will  provide  a  base  for  the  use  and  enjoyment  of  the  other 
multipurpose  reservoirs.  This  recreaticn  development  is  expected  to  provide 
about  2i;6,000  user  days  annually. 

This  development  will  provide  capacity  for  a  peak  use  of  3,750  visitors 
on  any  day  during  the  normal  82  day  recreational  season  or  from  about  the 
middle  of  June  to  Labor  Day, 

The  Factory  Recreation  Development  will  also  provide  a  base  for  future 
development  of  additional  recreational  measures  on  state  lands  around  the 
Factory  Site  Reservoir.  This  development,  with  the  planned  recreation 
facilities,  will  serve  to  enhance  the  area  for  use  by  summer  residents, 
attract  tourists  to  the  area  and  serve  to  increase  the  economy  of  the 
watershed,  ; 
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The  base  f2?om  idiich  this  development  will  draw  visitors  is  defined  as 
being  within  the  peripheiy  of  an  area  of  two  hours  driving  time  or  within 
100  miles  of  the  siteo  The  present  estimated  population  of  this  area  is 
10,000,000  people. 

Effects  of  Fish  and  Wildlife  Jfeasures 

The  fish  and  wildlife  2?esoiirce  improvements  will  greatly  enhance  the 
fishery  and  wildlife  resources  of  the  watershed  and  surrounding  towns  by 
creating  a  suitable  habitat  for  trout  in  lakes,  inproving  fish  habitat  in 
the  West  Branch  of  the  Westfield  River  and  selected  tributaries,  and 
creating  wetland  habitat  for  wildlife,  particularly  waterfowl. 

The  water  resource  improvements  at  the  Cherry,  Coles,  Shaker,  Upper 
Factory  and  Walker  Site  Reservoirs  will  be  managed  primarily  as  trout 
fisheries.  These  five  lakes,  with  a  total  surface  area  of  20^  acres,  will 
have 'a  trout  fishing  pressure  of  approximately  10,1+00  fisherman  trips 
annually. 

The  water  resource  improvements  at  the  Cushman  and  Rudd  Site  Reservoirs 
will  provide  the  needed  water,  food  and  cover  to  attract  wildlife, 
particularly  waterfowl,  to  the  area.  It  is  estimated  that  these  lakes 
will  provide  about  380  hunter  trips  annually. 

The  water  storage  included  in  the  Rudd,  Shaker,  Upper  Coles  and  Upper 
Factory  Site  Reservoirs  for  low  flow  augmentation  will  provide  for  regulating 
and  increasing  the  summer  low  flows  in  Cole  Brook,  Factory  Brook,  Shaker 
Mill  Brook,  Yokum  Brook  and  the  West  Branch  of  the  Westfield  River.  This 
low  flow  augmentation  will  improve  the  trout  habitat  and  lengthen  the 
fishing  season,  thereby  improving  trout  stream  fishing.  The  modifications 
of  the  principal  spillways  will  permit  the  discharge  of  the  norroal  streajji 
flow  volume,  the  runoff  from  minor  storms  and  the  release  of  the  low  flow 
augmentation  waters  by  drawing  from  the  cooler  layers  of  water  near  the 
bottom  of  the  reservoir.  This  will  produce  stream  temperatures  below  the 
normal  summer  conditions  for  the  streams  below  the  structures. 

With  present  conditions,  the  summer  flow  of  the  West  Branch  of  the 
Westfield  River  decreases  to  about  ten  cubic  feet  per  second.  With  the 
project  installed,  the  average  summer  flow  will  be  maintained  at  about 
50  cubic  feet  per  second  for  at  least  fifty  percent  of  the  years.  The 
Massachusetts  Division  of  Fisheries  and  Game  estimates  that  with  increased 
summer  flow,  longer  fLshing  season  and  higher  yearly  stocking,  the  annual 
user  days  for  trout  stream  fishing  will  increase  from  3783  yearly  to  976? 
yearly.  The  Division  also  estimated  that  the  annual  user  days  will 
increase  by  30  percent  by  the  year  1977  and  100  percent  by  the  year  2000. 
Although  the  stream  augmentation  mil  result  in  fisheries  benefits  downstream 
from  Huntington,  these  benefits  were  not  identified  nor  used  for  project 
justification. 
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In  addition  to  the  benefits  from  the  piT-mary  purpose  for  -which  water 
storage  was  included  in  the  imiltipTjrpose  sites,  these  sites  will  have 
other  fish  and  wildlife  and  recreation  benefits  brought  about  by  the 
jonpoundmant  of  water  and  preservation  of  natural  areas.  For  example,  the 
Cushman,  Rudd  and  Upper  Coles  Site  Reservoirs  will  have  an  estimated  wana 
water  fishing  pressure  of  3280  angler  trips  annually.  Also,  these  lakes 
will  provide  many  areas  for  nature  study^  hiking,  birdwatching  and  other 
passive  outdoor  recreation  activities.  Each  multipurpose  site  will  also 
provide  additional  benefits  from  wildlife  habitat  development  or  hunting 
or  trapping  and  haivest  of  furbearers  or  a  combination  of  these  activities. 
It  is  estimated  that  the  muLtipuipose  sites  will  provide  for  392  user  days 
annually  for  trapping,  93^   user  days  for  bird  and  nature  study  and  an 
annual  hairvest  of  pelts  from  furbearers  of  $606, 

The  fish  and  wildlife  resources  improvements,  considered  to  be  a  highly 
important  and  integral  part  of  this  plan,  provide  essential  economic, 
recreational  and  aesthetic  benefits.  The  lakes  in  the  multipurpose 
reservoirs  will  tend  to  provide  approximately  the  same  wildlife  habitat 
as  present  beaver  flowages,  but  on  a  more  penuanent  basis.  The  flood 
prevention  sites  will  provide  excellent  woodland  openings  that  will 
iirprove  game  habitat.  Thus,  it  appears  that  while  some  game  habitat  will 
be  inundated,  the  larger  perimeter,  greater  permanancy  and  management 
potential  will  greatly  increase  the  game  habitat. 


PROJECT  BENEFITS 

Major  economic  changes  will  be  produced  by  the  installation  of  this  project. 
With  a  constant  or  diminishing  level  of  activity  in  manufacturing, 
declining  farm  units  and  other  economic  and  social  limitations  which  hinder 
the  development  of  the  watershed,  the  econoircr  is  generally  declining. 
This  project  offers  an  effective  and  practical  means  of  rehabilitating 
the  watershed,  developing  the  recreational  potential  and  raising  the  income 
of  the  residents  to  levels  which  will  accelerate  the  development  of  a 
stable  or  rising  economy. 

In  addition  to  monetary  benefits  from  the  project  measures,  the  project 
will  tend  to  improve  public  health,  increase  eirployment  security,  lessen 
hazards  to  life  and  provide  a  sense  of  stability  to  the  communities. 

The  combined  program  of  land  treatment  and  structural  measures  will 
reduce  the  average  annual  fLoodwater  damages  by  $73,670,  of  which  $72,882 
will  result  fixDm  the  system  of  structural  measures. 
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Indirect  benefits  attributable  to  the  structual  measures  were  estimated 
to  be  $lU,73i|.  These  benefits  result  from  interrupted  services,  loss  of 
wages,  increased  expense  of  rerouting  traffic,  losses  of  income  by  busi-?. 
nesses  and  other  such  losses. 

Secondary  benefits  from  a  national  viewpoint  were  not  considered  pertinent 
to  economic  evaluations  and,  therefore,  were  not  evaluted.  The  local 
secondary  benefits  were  considered  to  be  equal  to  ten  percent  of  the  direct 
primary  benefits,  or  $$6,l\29» 

The  water  impounded  in  the  Factory  Site  Reservoir  and  the  recreation 
facilities  installed  around  the  pool  will  be  used  extensively.  The  Depajrb- 
ment  of  Natural  Resources  estimated  that  the  total  benefits  from  the 
Factory  Recreation  Development  will  be  $U2i;,58U  per  year.  This  includes 
benefits  of  $^^,^Qk   annually  for  the  fish  and  wildlife  pool  and  benefits 
of  $369,000  annually  for  the  recreation  facilities. 

Water  resource  improvements  at  the  eight  multipurpose  fish  and  wildlife 
site  reservoirs  will  have  a  combined  total  annual  benefit  of  $66,820. 


COMPARISONS  OF  BENEFITS  AND  COSTS 

The  overall  benefit-cost  ratio  for  the  project  is  1.8  to  1 ,0  with  annual 
benefits  of  $635,291  and  annual  costs  of  $361,669.  Without  the  inclusion 
of  secondary  benefits,  the  benefit-cost  ratio  is  1.6  to  1  #0. 

In  addition,  the  project  will  produce  downstream  benefits  from  the  confluence 
with  the  Middle  Branch  of  the  Westfield  River  to  the  North  Elm  Street  Bridge 
in  the  Westfield  of  $ii,880  annually.  These  benefits  were  not  used  for 
project  justification. 

The  annual  benefits,  annual  costs  and  benefit-cost  ratio  are  shown  in  Table 
6. 


PROJECT  INSTALLATION 

This  plan  will  be  carried  out  as  a  joint  undertaking  of  non-Federal 
interests  and  the  Federal  Government.  Non-Federal  interests  include 
individual  landowners ;  the  Berkshire  Conservation  District j  the  Hampden 
Conservation  District;  the  Hampshire  Conservation  District;  the  Massachusetts 
Department  of  Natural  Resources,  Division  of  Conservation  Services, 
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Division  of  lilsheries  and  Game,  and  Division  of  Forests  and  Parks;  the 
Massachusetts  Water  Resoiirces  Coiranission;  and  the  WestfiJeld  River  Watershed 
Association,  Participating  Federal  agencies  include  the  Soil  Conservation 
Service  and  the  Forest  Service  of  the  U.  S.  Department  of  Agriculture  and 
the  Bureau  of  Sport  Fisheries  and  Wildlife  of  the  U,  S,  Department  of 
Interior. 

Sponsoring  organizations  will  acquire  necessary  land  rights,  execute  agree- 
ments -with  owners  of  private  lands  for  installation  of  land  treatment 
measures,  provide  the  non-Federal  share  of  the  installation  cost  of  strucural 
measures,  and  cooperate  with  other  local.  State  and  Federal  agencies 
concerned  with  the  project.  The  Sponsoring  Local  Organization,  the 
Massachusetts  Water  Resources  Commission  and  the  Massachusetts  Division  of 
Fisheries  and  Game  will  enter  into  an  agreement  whereby  the  Commission  arid 
the  Division  will  assume  the  responsibilities  of  the  Sponsoring  Local 
Organization  as  outlined  in  the  agreement.  This  agreement  is  shown  in 
Appendix  B. 

The  Berkshire,  Hampden  and  Hampshire  Conseorvation  Districts  are  empowered 
to  enter  into  agreements  with  landowners  and  operators  to  apply  land  treat- 
ment measures  within  their  respective  Districts. 

The  Massachusetts  Department  of  Natural  Resources  is  the  State  Agency  charged 
with  the  development,  enhancement  and  preservation  of  the  natural  resources 
within  the  state  boundaries.  The  Department  will  give  high  prioidty  to 
this  watershed  and  will  assist  technically  and  financially  on  behalf  of  the 
Commonwealth  to  the  extent  practicable. 


Responsibilities  for  Installation 

In  order  to  coordinate  the  installation  of  the  accelerated  land  treatment 
and  stinctural  measures  provided  in  the  plan  and  the  going  conservation 
programs  within  the  watershed,  close  cooperation  and  specific  responsibilities 
are  required  of  private  interests,  the  sponsors,  and  local,  state,  and 
federal  agencies  assisting  in  this  project. 

The  Berkshire,  Hampden  and  Hampshire  Consejrvation  Districts  will; 

1  •  Continue  the  going  program  of  the  JDistricts  within  the  watershed 
at  the  rate  which  existed  prior  t6  the  development  of  this  work 
plan. 

2.  Provide  the  local  leadership  to  insure  the  scheduled  installation 
of  the  accelerated  land  treatment  measures  on  private  and  state 
lands. 
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The  ^ssachusetts  Department  of  Natural  Resources  •will; 

1  •  Acquire  all  needed  land  rights  appropriate  for  public  outdoor 
recreation  in  conjunction  with  the  lands  acquired  by  the 
Massachusetts  Water  Resources  Commission, 

2,  Furnish  the  non-Federal  share  of  the  construction  cost  for  the 
Factory  Site  Reservoir  and  recreation  facilities. 

3.  Provide  the  architectural  and  engineering  services  for  the  design 
of  the  Factory  recreation  facilities. 

k»     Furnish  the  project  administration  costs  it  incurs  for  the 
constmiction  inspection  of  the  stinictural  measures. 

The  Massachusetts  Division  of  Conservation  Services  "will ; 

1.  Maintain  liaison  with  sponsor's  and  state  and  federal  agencies 
participating  in  the  project  to  the  end  that  unified  effort  and 
coordinated  action  will  produce  the  most  effective  results. 

2.  Consult  with  and  assist  the  sponsoring  organizations  and  local, 
state,  and  federal  agencies,  in  making  desirable  revisions  or 
amendments  of  this  plan  if  and  when  circumstances  dictate. 

The  Massachusetts  Division  of  Forests  and  Parks  will; 

1  •  Install  necessaiy  land  treatment  measures  to  insure  that  State 
Forest  land  is  adequately  treated  to  minimize  erosion  and  retard 
runoff. 

2.  In  cooperation  with  the  U.  S.  Forest  Service,  furnish  techical 
assistance  to  private  landowners  for  the  installation  of  forest 
land  treatment  measures. 

3»  Construct  hiking  and  nature  study  trails  throughout  the  state  owned 
areas  around  the  Factoiy  Recreation  Development. 

The  Massachusetts  Division  of  Fisheries  and  Game  will; 

1 .  Develop  the  fish  and  wildlife  potential  of  the  areas  of  land 
obtained  for  project  piniposes. 

2.  Install  access  roads  and  parking  areas  at  the  eight  multipurpose 
fish  and  wildlife  reservoirs. 
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3.  Install  sanitary  facilities  at  the  Cherry,  Upper  Factory  and  Walker 
Multipuipose  fish  and  wildlife  reservoirs. 

The  Division  of  Water  Resources,  Massachusetts  Water  Resources  Commission. 
consistent  with  authorities  and  funding  authorized  under  Chapter  634  of  tne 
Acts  of  1968,  as  amendedj  and  as  necessary  to  meet  the  objectives  included 
in  this  work  plan,  will: 

1  •  Survey  and  acquire  all  needed  land  rights  for  installation  of  all 
stinictural  measures, 

2,  Act  as  Contracting  Local  Organization  for  the  construction  of  the 
structural  measures  included  in  this  plan, 

3»  Furnish  the  non-Federal  sha2?e  of  the  construction  cost  of  all 

structural  measures,  except  for  the  Factory  Recreational  Develop- 
ment, 

U,  Furnish  the  project  administration  costs  it  incurs  for  the  con- 
struction inspection  of  structural  measures. 

The  Soil  Conservation  Service  will; 

1 .  Furnish  technical  assistance  through  the  Berkshire,  Hampden  and 
Hampshire  Conservation  Districts  to  landowners  and  operators  for 
installation  of  open  land  treatment  measures, 

2.  Furnish  the  engineering  services  for  design  surveys,  geologic 
investigations,  designs,  construction  plans  and  specifications 
for  the  installation  of  the  structural  measures  except  for  the 
recreational  facilities, 

3.  Furnish  the  project  administration  costs  it  incurs  for  the  con- 
stiniction  inspection  of  structural  measures. 

k*     Provide  construction  funds  for  the  project  in  accordance  with  the 
cost  sharing  set  forth  herein  or  as  revised  by  mutual  agreement. 

The  U.  S.  Forest  Service  will: 

Through  and  in  cooperation  with  the  Massachusetts  Department  of  Natural 
Resources,  Division  of  Forests  and  Parks,  furnish  technical  assistance  to 
landowners  for  the  installation  of  forestry  measures  on  privately -owned 
lands , 
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Schedules  for  Installation 


Land  Treatment  Measures 

Open  land  treatment  measures  will  be  installed  over  the  project  period  of 
seven  years  by  individual  landowners  with  technical  assistance  provided  by 
the  Soil  Conservation  Service  in  coopeiration  with  the  Berkshire,  Hangjden 
and  Hampshire  Conservation  Districts.  On  private  forest  land,  treatment 
measures  will  be  installed  by  the  landowners  with  technical  assistance 
provided  by  the  Massachusetts  Department  of  Natural  Resources,  Division  of 
Forests  and  Parks,  in  cooperation  with  the  U.  S.  Forest  Service.  The 
Division  of  Ferests  and  Parks  will  install  the  land  treatment  measiires  on 
their  holdings. 

Installation  of  accelerated  land  treatment  measures  which  have  measurable 
effects  on  project  objectives  will  begin  during  the  first  year  of  the  project 
and  will  be  completed  during  the  project  period.  The  going  conservation 
program  will  continue  at  least  at  the  same  rate  that  existed  prior  to 
development  of  this  plan. 

To  assure  the  establishment  of  land  treatment  measures  in  the  installation 
period,  the  Conservation  Districts  will  endeavor  to  adhere  as  closely  as 
practical  to  their  schedule  of  installation. 

The  Districts  will  provide  leadership  in  furnishing  information  to  the 
individual  owners  within  the  project  and  to  the  general  public. 

Structural  Measures 

Project  structuJTal  measures  will  be  installed  during  the  project  period 
approximately  according  to  the  following  schedule: 

First  Year 

Make  geologic  investigations  on  Upper  Factory,  Factory,  Recreation 
Facilities,  Upper  Coles,  Coles  and  Shaker  Sites.  Acquire  land  rights  for 
Upper  Factoiy,  Factory  and  Upper  Coles  Sites.  Make  field  surveys  and 
prepare  designs  and  contracts  for  Upper  Factory  Site. 

Second  Year 

Make  geologic  investigations  on  Brooker,  Rudd,  Walker,  Cherry,  Cushman  and 
Blandford  Sites.  Acquire  land  rights  for  Coles,  Shaker  and  Brooker  Sites. 
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Make  field  suiveys  and  prepare  designs  and  contracts  for  Factory,  Upper 
Coles  and  Coles  Sites.  Start  construction  on  the  Upper  Factory  Site, 

Third  Year 

Make  geologic  investigations  on  Channel  Improvements,  Acquire  land  rights 
for  Rudd,  Walker,  and  Cherry  Sites,  Make  field  surveys  and  prepare  designs 
and  contracts  for  Shaker,  Brooker  and  Rudd  Sites  and  recreation  facilities 
at  the  Factory  Recreation  Development,  Start  construction  on  the  Factory, 
Upper  Coles  and  Coles  Sites, 

Fourth  Year 

Acquire  land  rights  for  Cushman  and  Blandford  Sites  and  Channel  Improvement, 
Make  field  surveys  and  prepare  designs  and  contracts  for  Walker,  Cherry 
and  Cushman  Sites,  Start  construction  on  the  Shaker  and  Rudd  Sites. 

Fifth  Year 

Make  field  surveys  and  prepare  designs  and  contracts  for  the  Blandford  Site 
and  Channel  Improvement,  Start  construction  on  the  Brooker,  Walker  and 
Cherry  Sites  and  the  recreation  facilities  at  the  Factory  Recreation 
Development, 

Sixth  Year 

Start  construction  on  the  Cushman  and  Blandford  Sites, 

Seventh  Year 

Construct  the  Channel  Improvement, 

FINANCING  PROJECT  INSTALLATION 


Land  treatment  measures  installed  on  private  property  are  the  responsibilit; 
of  the  individual  landowners,  utilizing  cost -sharing  assistance  available 
through  the  AgricultursQ.  Conservation  .Program. 

P,L,  566  funds  will  be  provided  for  technical  assistance  needed  for 
installation  of  the  accelerated  land  treatment  measures.  The  technical 
assistance  for  the  going  programs  will  be  provided  at  the  present  rate 
through  the  Berkshire,  Hampden  and  Hampshire  Conservation  Districts  by  the 
Soil  Conservation  Service  and  by  the  Massachusetts  Division  of  Forests  and 
Parks  in  cooperation  with  the  U,  S,  Forest  Service. 
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Non-Federal  fluids  for  the  installation  of  the  structural  measures  will  be 
provided  under  Chapter  63!;^  Acts  of  19 68,  as  amended,  enacted  by  the  General 
Court  of  the  Coiranonwealth  of  Massachusetts,  (See  appendix  A)  This  special 
legislation  authorizes  the  Water  Resources  Commission,  for  all  works  of 
improvement  except  the  Factory  Recreational  Development,  to:   acquire  the 
necessary  land  idghts  for  the  structural  measures ^  let  and  administer 
contracts;  enter  into  agreements  with  the  Service  for  individual  structures; 
provide  the  non-Federal  share  of  the  stmctural  installation  costs;  and 
operate  and  maintain  the  completed  structural  measures.  The  Department  of 
Natural  Resources,  through  the  same  legislation,  is  authorized  the  above 
responsibilities  for  the  Factory  Recreational  Development. 

Installation  costs  allocated  to  P.L,  $66   funds  will  be  frpm  funds  appropri- 
ated under  the  authority  of  Public  Law  566,  83rd  Congress,  68  Stat.  666, 
as  amended.  This  work  plan  does  not  constitute  a  financial  document  for 
obligation  of  Federal  funds,  and  financial  or  other  assistance  by  the  Soil 
Conservation  Service  is  contingent  upon  the  appropriation  of  funds  for  this 
purpose. 

PROVISIONS  FOR  OPERATION  AND  MAINTENANCE 


Land  Treatment  Measures 

Operation  and  maintenance  of  land  treatment  measures  installed  on  private 
lands  will  be  the  responsibility  of  the  individual  owners  of  the  p2X)perties 
on  which  the  measures  are  installed.  Land  t3?eatment  measures  on  State 
Forest  land  will  be  maintained  by  the  Massachusetts  Division  of  Forests 
and  Parks.  Technical  assistance  is  available  from  the  Conservation 
Districts,  with  assistance  from  the  Service  and  the  Massachusetts  Depart- 
ment of  Natural  Resources  in  cooperation  with  the  U.  S.  Forest  Service. 

Stmctural  Measures 

The  local  oiTganizations  and  the  Service  will  inspect  each  structural  measure 
annually,  after  each  major  stonn  or  other  unusual  occuri*ences  for  three 
years  after  completion  of  the  structure.  After  three  years,  the  local 
organizations  will  make  the  inspections.  The  needed  maintenance  will  be 
decided  at  the  time  of  the  inspection.  The  responsible  local  organization 
will  perfomi  the  needed  maintenance  work. 

Specific  operation  and  maintenance  agreements  between  the  Massachusetts 
Vfeter  Resaurces  Commission,  Division  of  Water  Resources,  and  the  Service 
for  all  structural  measures  except  the  Factory  Recreational  Development, 
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will  be  executed  prior  to  the  issuance  of  invitations  to  bid  for  any 
construction  contract.  The  Massachusetts  Department  of  Natural  Resources 
and  the  Service  will  execute  operation  and  maintenance  agreements  for  the 
Factory  Site  Rese2r%'"oir  and  the  recreation  facilities* 

Multipurpose  Structures 


Factoiy  Recreation  Development 

Reservoir  Dam 

The  Department  of  Natural  Resources  will  be  responsible  for  the 
operation  and  maintenance  for  the  reservoir  dam.  The  operation 
and  maintenance  will  include,  but  not  be  limited  to^  the  removal 
of  debris  and  trash,  maintenance  of  the  vegetal  cover  by  reseed- 
ing,  fertilizing,  mowing  and  other  means  as  necessaiy,  control  of 
undesirable  vegetation  and  replacement  or  repair  of  the  concrete 
appurtenances « 

Annual  operation  and  maintenance  costs  for  the  reservoir  dam  are 
estimated  to  be  $1 ,03^0 

Reservoir  Pool 

The  Division  of  Fisheries  and  Game,  by  agreement  with  the  sponsors, 
will  operate  and  maintain  the  reservoir  pool  for  fishing.  The 
operation  will  consist  of  annual  stocking  of  the  pool  with  trout 
and  the  contiX)l  of  the  use  of  the  pool*  The  maintenance  will 
consist  of  periodic  reclamation  of  the  pool  and  control  of  undesirable 
vegetation  and  brush.  Estimated  annual  operation  and  maintenance 
costs  are  $6,155« 

Recreation  Facilities 

The  Department  of  Natural  Resources,  Division  of  Forests  and  Parks, 
will  operate  and  maintain  the  recreation  facilities  as  part  of  the 
state  park  system.  The  Division  of  Forests  and  Parks,  will  furnish 
all  personnel,  materials  and  funds  for  the  operation  and  maintenance 
of  the  recreation  facilities.  The  operation  will  include  the 
collection  of  charges,  policing  of  the  areas,  servicing  of  comfort 
stations  and  garbage  receptacles,  and  providing  lifeguards  for  the 
swimming  areas.  Principal  items  of  maintenance  will  include  the 
replacement  of  facilities,  preventive  maintenance  and  minor  repairs 
as  needed.  Arjiual  operation  and  maintenance  costs  for  the  recreation 
facilities  are  estimated  to  be  $1+9^785. 
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The  total  cost  for  the  operation  and  maintenance  of  the  reservoir  dam, 
reservoir  pool  and  recreation  facilities  is  $^6,97$ • 


Other  Multipurpose  Structures 


Multipurpose  Dams 


The  Water  Resources  Commission,  Division  of  Water  Resources,  will  be 
responsible  for  the  operation  and  maintenance  of  the  eight  other  multipurpose 
dams.  The  operation  and  maintenance  work  likely  to  be  required  consists 
of  removal  of  brush  and  debris  around  the  dam  and  spillways,  maintenance 
of  vegetal  cover  by  reseeding,  fertilizing  and  mowing,  control  of  unwanted 
vegetation  and  replacement  or  repair  of  the  concrete  appurtenances.  The 
annual  operation  and  maintenance  costs  are  estimated  to  be  $3,21ii. 

Fish  and  Wildlife  Resource  Improvements 

The  Division  of  Fisheries  and  Game,  by  agreement  with  the  Sponsoring  Local 
Organization,  will  operate  and  maintain  the  fish  and  wildlife  resource 
improvements  in  this  watershed. 

The  operation  will  consist  of,  but  not  be  limited  to,  such  items  as  stocking 
and  control  of  pools  and  streams,  regulation  of  water  levels,  planting 
shallow  areas  with  adapted  food  crops,  deteimnation  of  amounts  and  release 
of  low-flow  augmentation  waters,  and  policing  of  fish  and  wildlife  sites 
to  remove  cans,  paper  and  other  items  that  would  contribute  to  poor  quality 
environment,  if  not  unsanitary  conditions. 

Maintenance  will  consist  of,  but  not  be  limited  to,  the  periodic  reclamation 
of  the  fish  pools  and  streams,  the  control  of  undesirable  vegetation  and 
brush,  and  upkeep  of  access  roads  and  parking  lots. 

The  Division  of  Fisheries  and  Game  will  be  responsible  for  the  operation 
and  maintenance  of  the  sanitary  facilities  installed  at  the  Cherry,  Upper 
Factory  and  Walker  Site  Reservoirs.  To  preclude  the  development  of 
unsanitary  conditions  at  the  other  five  multipurpose  fish  and  wildlife  site 
reservoirs,  the  Sponsors  will  make  inspections  at  each  site  at  least  once 
during  or  after  each  season  of  use.  The  Sponsors  will  request  the  Massachusetts 
Department  of  Public  Health  to  participate  in  these  imspections.  Should 
these  inspections  show  that  unsanitary  conditions  exist  at  any  of  these 
structures,  the  Division  of  Fisheries  and  Game  will  install  seasonal  portable 
units,  or  other  suitable  sanitaiy  facilities  in  the  amount  required  to  ensure 
that  water  quality  is  maintained  and  that  operations  are  in  agreement  with 
State  and  local  health  laws  and  regulations. 
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The  estimated  annual  operation  and  maintenance  cost  of  the  fish  and  wildlife 
resource  improvements " is  $11,0U7« 

Single  Purpose  Structures 

floodwater  Retarding  Structures 

The  Water  Resources  Commission,  Division  of  Water  Resources,  will  be 
responsible  for  the  operation  and  maintenance  of  the  single  purpose  flood- 
water  retarding  structures.  The  operation  and  maintenance  will  include, 
but  not  be  limited  to,  the  removal  of  debris,  control  and  maintenance  of 
vegetal  cover  and  replacement  or  repair  of  concrete  appurtenances.  Annual 
operation  and  maintenance  cpsts  are  estimated  to  be  $1,6q6, 

Channel  Improvement 

The  Water  Resources  Commission,  Division  of  Water  Resources,  will  be 
responsible  for  the  operation  and  maintenance  of  the  channel  impi^ovemsnt. 
The  operation  and  maintenance  will  include,  but  not  be  limited  to,  removal 
of  obstructions,  maintenance  of  vegetal  cover  by  reseeding,  fertilizing  or 
other  means,  control  of  undesirable  vegetation  by  spraying,  mowing  or  other 
means,  and  repairs  to  placed  rip-rap.  Estimated  annual  operation  and 
maintenance  costs  are  $650. 

The  total  estimated  annual  cost  for  operation  and  maintenance  of  all 
structural  measures  is  ^T^yh?^:, 


TABLE  1  -  ESTIMATED  PROJECT  INSTALLATION  COST 
West  Branch  of  the  Westfield  River  Watershed,  Massachusetts 


Installation  Cost  Item 

Unit 

Number 

Estimated  Cost  (Dollars)  1/ 

PL  566 
Funds 

Other 

TOTAL 

LAND  TREATMENT 

Acres 

to  be 

treated 

2,075 
1,203 
2,715 

13,253 
13,253 

21|,050 

U,56o 

17,570 

8,822 
55,002 

2l;,050 

1;,560 

17,570 

22,075 
68,255 

Soil  Conservation  Service 
Hayland 
Pastureland 
Miscellaneous  Land 

Technical  Assistance 
SCS  Subtotal 

Forest  Service 
Forest  land 

Technical  Assistance 
FS  Subtotal 

Acres 

8,910 

16,800 
16,800 

33,000 

6,  i;00 
39,iiOO 

33,000 

23,200 
56,200 

TOTAL  LAND  TREATMENT 

30,053 

9i+,U02 

121|,1;55 

STRUCTURAL  MEASURES 

No. 
No.  • 
Ft. 

9 
2 

3,500 

2,033,6i;2 
382,800 
1145,1^0 

989,318 

3,022,960 
382,800 

ii^,ii5o 

Construction 
Soil  Conservation  Service 
Multi-purpose  Structures 
Single  Purpose  Structures 
Channel  Improvements 

Subtotal  Construction 

2,561,892 

9893318 

3,551,210 

Engineering  Services 
Soil  Conservation  Service 

37U,700 

153, .150 

527,850 

Subtotal  Engineering 

37U, 700 

153,150 

527,850 

Project  Administration 
Soil  Conservation  Service 
Construction  Inspection 
Other 
Review  of  Plans  prepared 
by  others 

283,600 
307,050 

6,050 

9,000 

283,600 
316,050 

6,050 

Subtotal -Adminis  t  ration 

596,700 

9,000 

605,700 

Other  Costs 
Land  Rights 

1,1+78, 150 

1,1;78,150 

Subtotal -Other 

I,li78,l50 

1,U78,150 

TOTAL  STRUCTURAL  MEASURES 

3,533,292 

2,629,618 

6,162,910 

TOTAL  PROJECT 

3,563,3i;5 

2,72ij,020 

6,287,365 

SUMMARY 

Subtotal  SCS 
Subtotal  FS 

3,5U6,5U5 

16,800 

2,68U,620 
39,UOO 

6,231,165 
56,200 

TOTAL  PROJECT 

3,563,3ii5 

2,72U,020 

6,287,365 

1/  Price  base  I968 


July  1969 
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TABLE  lA  -  STATUS  OF  WATERSHED  WORKS  OF  IMPROVEMENT 


(at  time  of  work  plan  preparation) 

{ 

J 

West  Branch  of  the  Westfield  River  Watershed,  Massachusetts 

Applied  ^  / 
to  Date  - 

Total 

Jfeasures 

Unit 

Cost    p/ 
(Dollars)  - 

LAKD  TREATMENT 

Soil  Conservation  Service 

BniRh  Control 

Ac. 

15 

300 

Conservation  Cropping  System 

Ac. 

69 

2,170 

Critical  Area  Planting 

Ac. 

2 

800 

Ponds 

No. 

19 

366,650 

Mtilching 

Ac. 

1 

80 

Pasture  and  Hayland 

Management 

Ac. 

375 

7,020 

Pasture  and  Hayland 

Planting 

Ac. 

1U8 

li;,350 

Tree  Planting 

Ac. 

16 

960 

Woociland  Improvement 

Ac. 

219 

1;,755 

Recreation  Access  Road 

ML. 

.5 

12,000 

SCS  Subtotal 

i|09,085 

Foi-est  Service 

Management  Plans 

Ac. /No. 

2U5/3 

3U0 

Tree  Planting 

Ac. 

hi 

3,500 

I^drological  Cultural, 

Operations 

Ac. 

1,662 

32,930 

Erosion  Control 

Ac. 

Uoo 

2,000 

Fire  Control 

Ac. 

55,131^ 

55, 13U 

FS  Subtotal 

93,90U 

TOTAL 

502,989 

1/  Accomplishments  from  FT  1959  through  FT  1968  ' 
2/  Price  Base  1968 


July  1969 


I<- 

-1;6 

• 

• 

TABLE  2  -   KSTIJtATSD  STaJCTURAL  COST  DISTRIBOTIOI 

■  - 

WmI  Branch  of  tha  Waatfiald  Rivar  WatarsbrKl,  H&aaachuaatta 

(Dollara)     1/ 

• 

iTm 

Inatallation  Cost  PL  566  Punls 

Inatallatlon  Cost  -  Othar  P\aida 

Tbtid 
InaUllatlM 
Cbat 

Conatruc* 

tlOB 

inf 

Total 
PL  566 

Conat ruc- 
tion 

b)|inaer- 
inf 

Land 
Right  a 

TotAl 
Othar 

Hultipla  Purpoaa  Structuj-<M : 

U30.830 
388.090 

72.700    , 

2%ooo2/ 

503.530 
413,080 

274.870 
383.060 

150,00(il/ 

27«».870 
i,0&6.240       1.624,320 

77e.*oo 

2.<O7.'K)0 

1  Factory 

SlU  iUMTVolr 

R«erwtlon  PaclIltlM 

Subtotal 

818.910 

97,700 

916,610 

662.950 

150.000 

1,086.240      h,699.1» 

2,815,600 

1  Cterr7 

SlU  aaMTVolr 
Sanlt«r7  PftcllitlM 

173, 6M» 

27.800 

201,444 

^^.856 
7.000 

1,050 

24.600 
(59.400)2/ 

71.456 
e.050 

272.900 
8,030 

.QolM 

151.55^ 

2U.000 

175.554 

22.446 

- 

9.400 

31.846 

»7,*00 

1  QuafeBan 

86,099 

16.800 

102,899 

10.101 

- 

(5'?:^)2/ 

29.6<a 

132.500 

Sudd 

93.2ce 

19.500 

112.706 

28,792 

- 

(1:S8)2/ 

55. '•92 

166.200 

Shakar 

161.936 

26.200 

188,136 

40.864 

- 

(2ft~)i/ 

66.964 

255.100 

DppM-  Colaa 

120.509 

24.200 

144.709 

56.191 

- 

48.000 

104.191 

M6.900 

Oppar  raetory 
Sit*  AMWolr 
Sanitary  FaeUitlaa 

234.062 

35.700 

269.762 

82.238 

7,000 

1.050 

7.200 

89.436 
8,050 

359.200 
8,050 

>«lk«r 

Slt«  tM«r«olr 
Sanitary  racilitlas 

193,720 

27.000 

220.720 

17.880 
7,000 

1,050 

193.700 

211,560 
8.050 

«»32,300 
8.050 

StTMi  AeoMa 

- 

- 

- 

- 

- 

6.660 

6.660 

6,660 

{liatla  huToa*  StruetorM: 

79.300 

i'».5ao 

93.800 

- 

- 

^.750 
(40.8X>*/ 

'♦.750 

96,550 

Ploodwatar  BBtardliw  Stnaet«r«a 

Blandford 

1 

■aMUVMl  laproTMwit 

303.500 
l'»5.*»50 

35.000 
26.300 

338.500 

171,750 

^ 

: 

13.300 
(U,  100)2/ 

12,000 

13.300 
12,000 

351.800 
183,750 

Subtot*! 

2,561,892 

374.700 

2,936.592 

989,318 

153.150 

l.'»78,150  V 

%62a6lB 

5,557.210 

I^r«j«ct  MBlnistratlon 

596.700 

9,000 

605,700 

ilAIS  TOTAL 

1  ■ 

3.533.292 

2.629.618 

6.162,910 

y     Mo.  bM«  1966 

2/    ftin  projaet  OMt  far  addj 

^    Slt«  ljiTMtl(«tiana  for  i 

taoma  $23,000  hy  PL  566  1 
V     InelHdM  $U19 JOO  for  av 

tl8i».250  for  ralocation  < 

▼&1m  of  Uad  alTMKty  cm 

•  2I.3M). 

LtlonaJL  land  i 
«t«r  supply  1 
IMpda  and  $25. 
rrv.  Uc«I  fa 
w  ■odirieatlc 
wd  ty  tba  Coa 

md  Land  for 
ind  a«raca  d 
000  bgr  otiM 
M*  and  ottei 
m  of  facill 

bt^Mr  uaaa. 
laposal  to  t 
r  fUnda. 
r  ooata, 
llaa  and 
r  NaaaaciaiM 

rtta 

Joly 

1969 
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TABLE  2B  -  RECREATIONAL  FACILITIES 
ESTIMATED  CONSTRUCTION  COSTS 


West  Branch  of  the  Westfield  River  Watershed,  Massachusetts 


(Dollars)  1/ 


Estimated 

Total 

Item 

Number 

Unit 
Cost 

Construction 
Cost 

Day  Use  Access  Road 

and  Parking  Area 

1 

31,360 

31,360 

Canping  Access  Road 

1 

260,820 

260,820 

Picnic  Sites  with 

Table,  Fireplace, 
etc. 

200 

221;  2/ 

U;,800 

Canp  Sites  with 

Table,   Fireplace, 
etc* 

200 

280  2/ 

56,000 

Beachhouse 

1 

67,3UO  3/ 

67,3U0 

Comfort  Station 

1 

16, 800  3/ 

16,800 

Bathhouse 

8 

22,UOO  3/ 

179,200 

Beach 

2 

11,200 

22,UOO 

Comfort  Station 

2 

11,200  3/ 

22,UOO 

Boat  Ranp  ic  Parking 

1 

33,600 

33,600' 

1 

Contact  Station 

1 

13,UU0  3/ 

13,U;0 

Observation  Tower 

1 

28,000 

28,000 

QRAND  TOTAL 

776,160 

1 

1/    Base  Price  -  1968 

2/     Includes  Site  Prep 

aration 

2/    Includes  lighting 

and  sewage  d. 

isposal  and  water  £ 

jupply 

July  1969 
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TAELE  h  -  AMUAL  COST 
West  Branch  of  the  Westfield  River  Watershed,  MsLssach-Ufletts 

(Dollars)  - 


Evaluation 
Unit 

Amortization  of  p  / 
Installation  Cost- 

Operation  and 
Maintenance  Cost 

Total 

All  Structural 
Measures 

2^9,855 

73,ii92  ^/ 

333, 3U7 

Project 
Administration 

- 

- 

28,322 

GRAND  TOTAL 

259,8^5 

73,U92 

361,669 

1/  Price  base:  Installation-1968,  O&M  Adjusted  Long  Term. 


2/  100  years  at  U  5/8  percent  interest 

3/  Includes  $i;9,785  for  operation,  maintenance,  and 
"   replacement  for  the  recreational  development. 


July  1969 
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TABLE  5   -  ESTIMATED  AVEEIAGE  AN^JAL  FLOOD  DAMAGE  REDUCTION  BENEFITS 
West  Branch  of  the  Westfield  River  Watershed^  Massachusetts 

(Dollars)  ^ 


Item 

Estimated  Avei-age  Annual  Dajnage 

Damage 

Reduction 

Benefit 

Without 
Project 

With 
Project 

FLoodwater 
Residential 
Commercial 
Highway  &  Bridge 
Railroad 
Manufacturing 
Utility 

Subtotal 

7,69U 

9,235 
16,163 

U,6l9 
37,713 

l,5i;0 

329 
395 
692 
198 
1,611; 
66 

7,365 

8,8UO 
15,1;71 

l;,U2l 
36,099 

l,i*7U 

76,96i| 

3,29lt 

73,670 

Indirect 

15,393 

659 

lU,73ii 

TOTAL 

92,357 

3,953 

88,l40U 

1/  Price  base  1968 


July  1969 
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INVESTIGATIOLIS  AKD  ANALYSES 
PROJECT  FORMULATION 

The  watershed  problems  were  clearly  defined  through  discussions  with  the 
local  sponsors  and  through  investigations o  Project  objectives  of  the  sponsors 
detennined  the  extent  of  the  investigations  and  analyses  necessary  to  the 
comprehensive  planning  of  the  watershed.  These  investigations  were  planned 
jointly  by  the  participating  agencies  and  sponsors  and  carried  out  to  detannina 
feasible  solutions  to  the  problems o 

The  objectives  of  the  sponsors  include  the  reduction  or  elimins^tion  of  flood- 
water  damage  to  the  developed  areas  along  the  West  Branch  of  the  Westfield 
River  and  its  tributarias^  the  utilization  of  the  watershed  area  for  recreation, 
the  iagmentation:^  of  selected  streams  during  periods  of  low  ilow  to  improve 
stream  fishing,  providing  lakes  for  fishii'ig  and  developing  wildlife  habitat 
areas  for  waterfowl c 

Land  Treatment  Measures 

An  investigation  of  land  treatment  needs  of  the  watershed  was  made  as  the 
first  increment  of  project  formulationc  This-  investigation  consisted  of  a. 
search  of  the  Districts  and  Service  records,  field  observations,  and  con- 
sultations with  the  District  Supervisors,  agency  personnel  and  landowners « 
Land  treatment  measures  were  outlined  where  investigations  showed  a  need 
for  treatment. 

Information  on  the  hydrologic  condition  of  the  forest  land  and  the  reasons 
for  the  present  condition  were  obtained  in  a  series  of  systematically 
selected  field  plots  o  This  information  served  as  a  basis  for  developing 
land  treatment  needs  for  the  woodlando 

Forest  fire  pix)tection  is  provided  by  the  eight  towns  within  the  watershed 
and  the  Massachusetts  Department  of  Natural  Resources,  Division  of  Forests  ^ 
and  Parks  in  cooperation  with,  the  Uo  S*  Forest  Service  through  the  Clarke- 
McNary  Cooperative  Fire  Control  Program,  The  fire  loss  index  goal  (0.20 
percent)  has  not  been  exceeded  and  this  protection  is  considered  adequate. 
No  increase  in  fire  occurrence  is  anticipated. 

The  Sponsors  evaluated  the  present  and  future  progress  of  the  Towns  within 
the  watershed  in  the  development  of  Natural  Resource  Pi'ograms.  It  is 
anticipated  that^with  accelerated  technical  assistance,  two  towns  will 
develop  a  natural  resource  plan  for  the  conservation  and  development  of  the 
Town's  natural  resources  during  the  project  period. 


Structural  Measures 

It  was  obvious  that  sti^ctural  measures  would  be  needed  to  supplement  the 
land  treatment  measures  to  accomplish  the  objectives  of  the  Sponsors,  The 
primary  basis  for  determining  the  structural  measures  to  be  included  in  this 
plan  was  to  provide  the  maxim.ijm  level  of  flood  protection  and  multipurpose 
use  within  the  limi.ts  of  sound  economic  and  engineering  practices o 

The  areas  of  the  watershed  experiencing  flood  damages  were  located  with  the 
Sponsors.  Studi.es  were  made  in  the  field  to  determine  the  magnitude  and 
frequency  of  the  flood  problem.  Damage  surveys  were  made  of  each  of  the  flooi 
areas o  This  flood  damage  information  seized  as  a  basis  for  calculating  the 
present  annual  damages  and  the  projected  ruture  damage  reductions. 

Alternative  measures,  including  those  in  the  plan,  were  located  on  USGS 
Quadrangle  Sheets o  Available  information  and  data  were  collected  through 
the  cooperative  efforts  of  the  Service,  the  Sponsors  and  other  Federal,  State 
and  local  agencies.  "Where  necessary,  additional  surveys  and  investigations 
were  planned  and  carried  out.  Costs  of  various  alteiTiatives  were  considered 
without  regard  to  the  relative  Federal  and  non-Federal  shares  of  the  cost. 
Project  measures  were  selected  to  provide  the  maximum  net  benefit  with  the 
least  annual  cost,  including  the  annual  operations  and  maintenance  costs. 
Rather  detailed  investigations  were  carried  out  to  determine  comparative 
advantages  of  the  various  alternatives. 

Consideration  was  given  to  including  multipuipose  use  in  each  structure. 
Based  upon  the  evaluation  made  of  each  site  for  recreation  potential,  the 
Massachusetts  Division  of  Forests  and  Parks,  with  assistance  from  the  Servicet 
selected  the  Factory  site  as  most  suitable  to  meet  the  recreation  needs      ' 
determined  in  the  State's  Outdoor  Recreation  Master  Plan.  The  recreation 
capacity  and  the  recreation  facilities,  both  kinds  and  amounts,  were  determiri' 
by  the  Division  of  Forests  and  Parks  and  were  based  upon  expected  use.  The 
expected  use  was  determined  by  an  analysis  made  by  the  Division  of  Forests 
and  Parks  of  similar  areas  under  its  jurisdiction  and  adjusted  to  local     ^ 
conditions.  ; 

The  Massachusetts  Division  of  Fisheries  and  Game,  with  assistance  from  the 
Service,  the  Sponsors  and  other  agencies,  determined  the  need  for  water 
resource  improvements  for  fish  and  wildlife  in  the  watershed.  Each  structure^ 
was  then  evaluated  as  to  its  poten.tial  for  fishing,  wildlife  habitat        j 
development,  water  storage  for  low-flow  augmentation,  and  recreation.  Sites  . 
and  capacities  were  selected  to  meet  the  needs  for  fish  and  wildlife  based 
on  the  least  cost. 
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Water  quality  tests,  taken  at  the  p3?oposed  multipurpose  sites  by  the 
Massachusetts  Department  of  Public  Health,  indicated  that  the  present  water 
quality  was  adequate  for  the  planned  purpose. 

The  total  capacity  required  for  low-flow  augmentation  water  storage  was 
determined  by  studies  utilizing  31  years  of  streamflow  records  from  a  stream- 
gage  at  Huntington  on  the  West  Branch  of  the  Westfield  River  and  needs 
established  by  the  Division  of  Fisheries  and  Game,  The  total  capacity  was 
designed  to  supplement  low  summer  stream  flows  in  the  West  Branch  of  the 
Westfield  River  and  selected  tributaries.  Sites  were  selected  which  would 
benefit  the  maximum  stream  reaches.  The  active  capacity  was  designed  to 
provide  for  an  average  flow  past  the  stream  gage  in  Huntington  of  about  ^0 
cubic  feet  per  second  at  least  $0   percent  of  the  years.  This  total  capacity 
required  was  then  distributed  between  the  sites  selected  based  on  available 
storage,  comparison  of  cost  per  acre  foot  of  storage,  location  of  structures 
and  length  of  tributary  stream  benefited. 

The  installation  of  stream  improvement  devices,  especially  in  the  areas  of 
augmented  flow,  could  increase  the  fishing  potential.  After  the  project 
is  installed,  the  stream  environment  will  change  due  to  reduction  of  flood 
peaks  and  augmenting  low  flows.  Consideration  of  any  stream  improvement 
devices  will  be  delayed  until  after  project  installation, 

A  total  of  25  potential  structure  sites  were  identified,  Preliminaiy 
designs  and  cost  estimates  were  made  for  each  potential  structuj?e.  The 
effect  of  each  site,  individually  and  in  various  combinations  with  other 
sites,  was  detennined.  The  eleven  sites  included  in  the  plan  were  selected 
on  the  basis  of  relative  cost,  location,  multipurpose  use  potential  and 
effects  on  flood  damage  reductions. 

Channel  improvements  to  supplement  the  retarding  structures  were  found  to 
be  the  most  feasible  to  provide  the  desired  degree  of  flood  protection  to 
two  localized  areas,  one  in  Chester  and  the  other  in  Huntington,  Alternates 
considered  were  additional  retarding  stmctures  upstream  of  the  two  areas, 
constiniction  of  dikes  and  a  combination  of  diking  and  channel  mprovement , 

ECONOMICS 

Preliminaiy  investigations  by  the  Sponsors  and  the  Service  gave  an  overall 
picture  of  watershed  problems.  Further  examination  with  the  planning 
technicians  provided  a  basis  for  defining  major  study  items  and  served  to 
establish  suivey  and  fact -collecting  procedures.  For  purposes  of  economic 
evaluations  and  project  fonnulation,  the  economic  studies  included  flood 
damage  investigations,  deteimnation  of  indirect  and  secondary  benefits, 
changed  land  use  studies,  and  determination  of  benefits  from  recreation  and 
fish  and  wildlife  use. 
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ELood  Damage  Investigations 


I 


Damage  investigations  included  detennination  of  nature  and  distribution  of 
land  and  facilities  subject  to  damage  by  flood  runoff.  Damage  information 
was  obtained  by  interviewing  residents,  local  tovm  officials,  local  and  state 
highway  department  engineers,  owners  of  retail  establishments,  and  officials 
of  manufacturing  concerns,  utilities  and  railroads.  These  interviews  obtained 
infonnation  on  frequency  of  flood  occurrences  and  areas,  kinds  and  amounts 
of  flood  damage.  One  hundred  and  fifty-four  schedules  of  flood  damage 
information  were  collected.  These  schedules,  keyed  to  a  100-year  frequency 
stoiTTi,  estimated  flood  damages  by  one-foot  increments  up  to  the  point  wh^re  th 
"Here  no  remaining  damages. 

The  damage  information  gathered  through  surveys,  interviews  and  examination 
of  flood  damage  areas  formed  the  basis  for  establishing  an  annual  damage 
base  for  each  type  of  flood  damage.  The  annual  damage  base  was  converted  to 
long-term  prices  and  costs  using  appropriate  conversion  factors* 

Eleven  damage  reaches  were  established  by  the  hydrolcgist,,  engineer  and 
economist  for  their  hydraulic  as  well  as  stage-damage  relationship.  Due 
to  the  inter-related  effect  of  a.11  works  of  ijrip2?ovements  on  the  flood 
damage  areas,  all  structural  measu_i?es  were  considered  to  be  a  single 
evaluation  unit.  Stage-damage  series  were  developed  for  each  of  the  eleven 
damage  reaches,  up  to  the  one  percent  chance-of-occurrence  stonn.  Annual 
benefits  were  computed  using  the  frequency  method  outlined  in  Chapter  3  of 
the  Soil  Conservation  Service  Economics  Guide. 


All  costs  incurred  during  the  seven-year  installation  peidod  were  based  on 
1968  prices.  Operation  and  maintenance  costs  were  adjusted  to  long  term 
values.  Construction  and  engineering  services  costs  for  the  multipurpose 
structures  were  allocated  by  the  Use-of-Facilities  method.  Land  rights 
estimates  were  provided  by  the  Massachusetts  Division  of  Forests  and  Parks, 
local  real  estate  brokers  and  the  Sponsors.  For  the  mijltipurpose  structures, 
land  rights  costs  were  allocated  to  other  uses.  For  the  single  purpose 
structures,  one  half  of  the  land  rights  costs  were  allocated  as  non-project 
costs  to  other  uses  and  one  half  to  flood  prevention. 

Sediment  damages  were  not  evaluated  separately,  but  were  included  in  the 
flood  damage  appraisals*  The  indirect  damages  were  estimated  to  be  twenty 
percent  of  the  direct  primary  damages.  Secondary  benefits  f27om  a  national 
standpoint  were  not  evaluatedc  The  secondary  benefits  which  involve  local, 
state  and  regional  influence  were  estimated  to  be  ten  percent  of  the  direct 
benefits. 


• 
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Pix)ject  effects,  iji  the  reach  from  Huntington  downstream  to  the  City  of 
Westfield,  were  determined  by  computing  the  resulting  reduction'  in  flood 
stage  brought  about  by  project  measures  from  a  100-year  frequency  storm 
event.  Annual  benefits  resulting  from,  this  stage  reduction  were  taken 
from  stage  damage  curves  prepared  by  the  Corps  of  Engineers  for  its  Westfield 
Elood  Protection  Project,  Al through  these  benefits  were  identified,  they 
were  not  used  for  project  justification. 

Recreation  Benefits 


The  evaluation  of  recreation  benefits  for  the  Factory  Recreation  Develop- 
ment is  based  on  material  furnished  by  the  Massachusetts  Division  of  Forests 
and  Parks,  This  material  included:  delineation  of  primary  demand  area; 
estimated  demand  rates;  peaK  and  average  liser-days  for  the  facLlities;  and 
estimated  benefits  for  the  user-dayso  Unit  values  per  visitor  day  are  in 
accordance  with  criteria  set  forth  in  Supplement  No»  1^  Ehraluation  Standards 
for  Primary  Outdoor  Recitation  Benefits,  The  estimated  visitor  days  and 
benefits  for  the  Factory  Recreation  Development  ars  shown  below: 

Activity 


Picnicking 

Camping 

Hiking  and  Nature  Study 

TOTAL 

K.sh  and  Wildlife  Benefits 


Estijna.ted 

Annual 

Visitor 

Days 

Benefits 

92,250 

$138,375 

61 ,500 

$  92,250 

92,250 

$138,375 

21^6,000 


$369,000 


Benefits  from  the  fish  and  wildlife  resource  improvements  were  provided 
by  the  Massachusetts  Di vision  of  Fisheries  and  Game.  This  included  fish 
and  wildlife  benefits  accruing  to  the  Factory  Site  Reservoir,  Benefits 
were  estimated  for:  trout  pond  fishing,  trout  stream  fishing,  warm  water 
pond  fishing,  hunting,  trapping,  harvest  of  furbearers,  birdwatching  and 
nature  study,  and  value  of  wildlife  habitat  development. 

Angler  day  benefits  iUrnished  by  Massachusetts  Di\d.sion  of  Fisheries  and 


Game,  were  based  on  Supxil.ement  No, 
Outdoor  Benefits, 


1 ,  Evaluation  Standards  for  Primary 


Value  of  wildlife  habitat  was  based  on  the  assumption  that  benefits  equal 
those  incurred  in  creating  comparable  size  marshes  and  calculating  benefits 
solely  on  the  basis  of  recreational  use.  Costs  for  creating  marshes  were 
provided  the  Division  of   i^'i.sheries  and  Game  by  the  U,  So  Wildlife  Service p 
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Hunting  benefits  were  calculated  on  the  estimated  number  of  potential  blinds 
that  would  be  ia  use  on  twenty  week  days  and  five  weekends  of  hunting  prior 
to  freeze -up. 

Benefits  from  the  low-flow  augmentation  were  based  on  the  expected  increase 
in  stream  fishing  angler  days  on  those  streams  presently  stocked  and  on  those 
streams  not  presently  stocked,  but  would  be  with  the  low-flow  augmentation 
water. 

The  estimated  annual  user  days  for  the  major  fish  and  wildlife  activities  and 
the  total  annual  benefits  from  the  fish  and  wildlife  resource  improvement  at 
each  site  are  shown  below.  The  total  annual  benefits  include  the  value  of  the 
wildlife  habitat,  trapping  and  value  of  the  harvest  of  furbearers. 


Trout  Pool    Warmwater 

Nature 

Total 

Site 

Fishing 

Fishing 

Hunting 

Study 

Annual 
Benefits 

(Days ) 

(Days ) 

(Days ) 

(Days ) 

(Dollars ) 

Cheriy 

2,880 

— 

UO 

72 

9,l4i;0 

Coles 

880 

-- 

15 

22 

2,926 

Cushman 

— - 

Uoo 

180 

20 

2,233 

Factory 

13,360 

— 

80 

322 

SS,SQh 

Rudd 

-- 

1,500 

198 

120 

1;,895 

Shaker 

960 

-- 

Uo 

98 

i;,308 

Upper  Coles 

— 

1,380 

120 

139 

5,616 

Upper  Factory 

2,880 

-- 

80 

68 

10,265 

Walker 

2,800 

— 

50 

70 

9,185       j 

TOTAL 

23,760 

3,280 

803 

931 

10U,1;52       1 

The  annual  benefits  from  low-flow  augmenation  storage  are  shown  below:      11 

Reach 

Visitor  Days 

Visitor 

Annual        1 

Reach 

Length 

Without 
Project 

Days  With 
Project 

Increase 

Benefits      m 

(Mile) 

(Days) 

(Days ) 

(Days) 

Dollars)      1 

lyiain  Branch 

16.9 

3,091; 

6,188 

3,091; 

9,282        1 

Factory  Brook 

3.9 

300 

1,500 

1,200 

3,600       ■ 

Coles  Brook 

3.0 

-- 

912 

912 

2,736       I 

Shaker 

2,0 

201 

603 

1;02 

1,206       ■ 

Yokum 

1.9 

188 

561; 

376 

1,128        H 

TOTAL 

27o7 

3,783 

9,767 

5,981; 

17,952        II 
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In  addition  to  benefits  from  water-associated  activities,  the  Massachusetts 
Division  of  Fisheides  and  Game  estimates  that  the  project  will  have  substan- 
tial, benefits  from  himting  upland  game.  These  benefits,  accraing  from  hunt- 
ing both  small  and  big  game,  would  be  realized  prirTia.rlly  on  the  lazid  area 
surrounding  the  Upper  Factory,  Factory  and  Upper  Coles  Sites.  It  is 
estimated  that,  with  direct  habitat  management,  the  area  would  prrDvide 
1,200  annual  hunter  trips  for  small  game  and  306  annual  hunter  trips  for 
big  game  having  annual  benefits  of  $1|,877«  If  approximately  ten  per  cent 
of  the  forest  a2?ea  were  brought  -"Jinder  wildlife  management  practices  to 
provide  about  2^0  acres  of  clearings  and  pheasant-s  were  released,  the  area 
would  then  provide  I|.,856  annual  hunter  trips  for  small  game  and  5^0  annual 
hunter  trips  for  big  game  for  annual  benefits  of  $16,1  US*  Deducting  operation 
and  maintenance  costs  cf  $10,711;  annually  for  habitat  management  and  release 
of  pheasants,  the  net  annual  benefits  from  upland  game  hunting  would  be 
$5>Ii29«  Although  these  benefits  wer*e  identified,  they  were  not  included 
in  the  annual  benefits  from  fish  and  wildlife  resources  improvement, 

HIDROLOGY 

Ifydrologic  studies  were  priinarily  concerned  with  determining  the  present 
and  future  peak  flow-rtmoff  evaluation  series  for  use  in  developing  area- 
inundated-stage  frequency  relationships,  evaluating  the  effects  of  land 
treatment  measures,  computing  volume -duration-frequency  relationships 
for  design  of  structural  measur*es  and  computing  principal  and  emergency 
spillway  design  hydrographs  and  flood  routings  for  structural  design. 

Soil  type  and  land  use  data  were  furnished  by  the  Soil  Conservation  Service. 
The  Forest  Seivice  provided  soil-cover  curve  numbers  for  the  forest  land 
in  the  watershed.  Soil-cover  complex  curve  numbers,  present  and  f'j.ture, 
were  developed  fixim  these  data.  One  set  of  ctltvbs  was  computed  for  the 
watershed  since  investigations  indicated  that  sijiiilar  conditions  existed 
throughout  the  watershed. 

Sub-watershed  stream  routings  were  developed  by  the  computer  prograjn 
established  in  Technical  Release  No.  20.  The  West  Brsjich  of  the  Westfield 
River  Watershed  was  divided  into  37  sub-watershed  areas.  The  watershed  of 
the  Westfield  River  from,  the  confluence  with  the  West  Branch  of  the 
Westfield  River  to  the  str-eajn  gage  in  Westfield  was  also  divided  into  1 0 
additional  s^jb-watei-shedE.  The  drainage  area  of  ea?h  sub -wg.ter shed  wa.s 
measured.  The  times  cf  concentration,  determin.ed  using  ES-IOI^,  were 
adjusted  to  agree  vrith  a.'jtual  str-eam  fl.ow  records o  The  average  streajn 
velocity  was  baf-ed  on.   jtream  c?i3nnel  s^'Jir^rey  data  an.d  the  routing  coefficients 
determinedo  A   twanty-fo-ju:  houjr  evalnjatloj^  storm  with  6.3  iri-i-hes  of 
rainfall  was  routed  thror^gh  the  watershed  and  do-wn^trearTi  of  Westfieldo  Other 
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storms  routed  were:   the  ''91+6  natural  storm,  the  "'955  natural  storm,  and 
the  Standard  Project  Flood  obtained  from  the  Corps  of  Engineers'  interim 
report  dated  November  6,  ''959.   These  four  storrri.s  were  routed  for  present 
conditions  and  for  future  conditions:.   T^ie  soil -cover  complex  curve  number 
for  the  watershed  with  land  treatment  measures  installed  was  used  in  all 
of  the  computer  stream,  routings.   The  two  natural  stor-ms  were  r*outed  to 
Huntington  to  check  the  routed  hydrographs  with  the  stream  gage  record. 
A  discharge  frequency  cur^/e  was  developed  from  the  }^    years  of  record 
available  on  the  stream  gage  at  Huntington^   The  annual  peak  di.scharge 
was  used  in  the  series.  The  annual  series  computing  method  described  in 
Part  3.18  of  Supplement  A,  Section  U,    Soil  Conservation  Service  National 
Engineering  Handbook  was  used  to  prepare  the  frequency  curve » 


The  one-day  evaluation  storm  routing  was  used  witii  the  stream,  gage 
discharge  frequency  curve  to  compute  the  present  and  future  discharge 
frequency  curves  for  each  of  the  damage  reaches  wi.thin  the  West  Branch  of 
the  Westfield  River  Watersheds 


Field  surveys  for  development  of  streajT).  and  valley  cross -sections  were   made 
from  the  confluence  with  the  Westfield  River  at  Huntington  to  the  first 
railroad  bridge  above  Ghester»  Fi.ela  surveys  were  also  made  on  Walker 
Brook  in  Becket,  Water  surface  profiles  were  developed  on  the  West  Branch 
from  Huntington  through  Chester  by  the  "Step"  method  described  in  Part 
3.1  U  of  Supplement  A,  Section  k)   Soil  Consen/ation  Service  National 
Engineering  Handbooks  These  profiles  and  the  100 -year  present  and  future 
profiles  were  developed..  Rating  curves  were  also  developed  for  each 
cross-sectiono  A  typical  cross -section  was  located  in  each,  damage  reach 
and  used  for  the  evaluation  studies s 

ELoodwater  storage  capacity  provided  and  the  design  hydrographs  developed 
for  each  reservoir  were  in  accordance  with.  Soil  Conservation  Service 
standards  set  forth  in  Engineering  Memorandum  SCS-27  and  in  Part  3.21  of 
Supplement  A,  Section  [|.,  Soil  Conservation  Service  National  Engineering 
Handbook,  To  insure  infrequent  operation  of  emergency  spillways, 
floodwater  storage  capacity  is  provided  to  control  the  ^ 00-year  frequency 
storm  ininoff  volume c  A  synthetic  storm  of  greater  than  100-year  frequency, 
modeled  on  the  "Diane"  19!?5  storm,  was  used  to  select  the  flood  capacity- 
release  rate  relationship  for  the  dam  sites.  In  all  cases,  the  capacity 
required,  using  the  same  stage-discharge  relationship,  was  greater  than 
that  required  to  control  the  100-year  frequency  stonrie. 


An  analysis  was  made  of  stream  flow  records  from  the  Uo  So  Geological  Survey 
stream  gaging  station  on  the  West  Branch  of  the  Westfield  River  at  Huntington. 
This  analysis  was  used  to  estimate  the  amount  of  storage  required  to  provide 
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flow  augmentation  for  maintaining  an  average  of  $0   cfs  for  the  average  year 
at  the  Huntington  gaging  station.  The  flow  volume  for  the  critical  pei*:  '  :^ 
(generally  Juae  through  mid  September)  for  the  31  years  of  record  were  plajed 
in  a  frequency  array.  This  array  showed  that  1958  represented  the  mean  diy 
year  (^0%   chance).  A   aetailed  low  flow  analysis  was  made  for  this  year 
which  indicated  that  an  average  stream  flow  of  about  ^0   cfs  could  be  main- 
tained through  September  15 «  A  similar  analysis  was  made  of  1961;,  the 
driest  year  of  record.  Stream  flows  during  this  year  were  maintained  at 
about  50  cfs  until  August  1^  when  the  low-flow  augmentation  storage  was 
depletedo 

This  analysis  assumed  tiiat  when  stream  ilows  az   the  Huntington  gage  varied 
from  the  i;5  t,o  65  cfs  range,  discharge  adjustments  were  made  at  the  augmen- 
tation storage  reservoirs.  On  an  average  year,  about  twenty  flow  adjust- 
ments will  be  recessa^^/  iirrlng  the  release  periodo 

The  Division  of  Fisheries  and  Game  will  be  furnished  a  discharge  release 
schedule  to  coordinate  releases  from  the  four  augmentation  storage 
structures.  This  schedule  will  be  based  upon  flows  at  the  Huntington 
gage  and  available  storage  in  the  structures o  Should  it  become  desirable 
to  increase  flows  or  period  of  release,  suitable  adjustments  will  be  made 
in  the  schedule. 

Reservoir  operations  studies  of  each  low-flow  augmentation  pool  were  used 
to  detennine  if  the  pool  would  refill  to  capacity  each  year  prior  to 
commencement  of  the  next  year's  operation.  These  studies,  based  on 
thirty-one  years  of  records,  showed  that  under  normal  conditions  each 
pool  would  have  refilled  before  the  next  year's  operation  began. 

Reservoir  operations  studies  were  also  made  of  the  other  multipurpose  fishery 
pools  and  recreation  pools  to  determine  whether  additional  storage  was 
required  to  maintain  the  pools  at  the  desired  minimum  elevation.  These 
studies  showed,  for  each  year  of  record,  that  the  reservoir  pools  would 
maintain  approximately  the  same  elevation  the  year  round  and  no  additional 
storage  was  required. 


GEOLOGY 
General 

The  geology  of  the  watershed  can  generally  be  characterized  as  being  in  an  area 
of  Pre-Cambrian  gneiss  to  Silurian  schist  bedrock  with  some  minor  exceptions. 
One  exception  is  the  liiaestone  or  marble  unit  found  at  the  Factory  Site,  The 
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bedrock  is  overlain  by  glacial  debris  which  mainly  consists  of  englacial 
drift  which  is  generally  permeable  and  loose  and  has  been  let  down  on  the 
surface  by  the  melting  of  the  glacial  ice.  The  englacial  drift  generally 
is  sand  and  gravel  with  some  fines^  cobbles  and  boulders »  The  glacial 
till  is  dense,  silty  sand  or  gravel j  generally  is  impervious  and  may 
contain  cobbles  and  boulders.  The  valley  fill  section  is  recent  alluvium 
consisting  of  silt,  sand,  gravel,  cobbles  and  boulders  which  may  contain     . 
varying  amounts  of  organic  debris.  '■ 


i'. 


Foundation  Inverstigations 

Preliminary  geologic  investigations  were  made  to  detennine  the  apparent 
sub -surface  conditions  and  engineering  characteristics  of  foundation 
materials  at  each  site^  Data  from  these  investigations  were  used  to 
determine  the  geologic  feasibility  of  the  site  and  in  preparing  the  cost 
estimate. 

Investigations  included  core-drilling  two  or  more  holes  along  the  piXDposed 
centerline  and  seismograph  surveys  in  the  emergency  spillway  and  borrow 
areas  at  each  site.  Soil  samples  were  collected  and  classified  by  sieve 
analyses  and  visual  inspection.  Profiles  were  prepared  of  each  dam 
centerline  using  the  geologist's  interpretation  of  available  data  to  show 
the  approximate  horizons  and  extent  of  various  materials  encountered  during 
drilling  and  surficial  mapping. 

Studies  and  investigations  made  of  site  conditions  indicate  that  the  dams 
can  be  constructed  as  planned.  However,  before  final  designs  are  coitpleted, 
additional  subsurface  investigations  will  be  made  of  each  site  to  deteimne 
more  accurately  the  character  and  extent  of  the  materials  in  the  foundations, 
abutments,  emergency  spillways  and  borrow  areas.  Samples  will  be  obtained 
for  laboratory  analyses  and  testing* 

Foundation  conditions  for  each  of  the  structural  measures  and  any  special 
problems  and  planned  treatments  are  described  in  the  following  paragraphs. 

Blandford  Site  Dain 


I 
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The  soil  in  the  left  abutment  is  a  silty,  gravelly,  fine  to  coarse  sand  unit 
as  much  as  20  feet  deep  and  underlain  by  quartz,  biotite  gneiss.  The  right 
abutment  is  of  glacial  till.  The  foundation  is  recent  valley  fill.  The 
bedrock  outcrops  are  moderately  jointed  quartz,  biotite  gneiss  facies  of 
the  Rowe  schist.  Positive  cutoff  will  be  difficult  to  achieve  and  minor 
leakage  may  occur  due  to  about  1  7  feet  of  silty  sand  valley  fill  with  low  to 
medium  permeability  o  The  borrow  material,  from  the  emergency  spillway,  is 
glacial  till. 

For  final  design,  about  25  additional  drill  holes,  test  pitting,  and  testing 
of  soil  samples  will  be  required. 
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Brooker  Site  Dam 


The  soil  in  the  left  abiitment  is  primarily  bedrock  with  a  discontinuous  thin 
soil'  cover.  The  right  abutment  is  glacial  till.  The  bedrock  is  slightly 
"bo  moderately  jointed  hard  quartz  biotite  gneiss  of  the  Becket  (iieisso  The 
foundation  is  valley  fill  ( gravelly ,  silty  sand)  and  generally  is  dense, 
but  has  medium  permeability.  Leakage  may  occur  through  the  foundation.  The 
borrow  material,  from  the  right  side  of  the  pool  area  is  glacial  till. 

Before  final  designs  are  prepared,  approximately  1^  borings  will  be  made, 
together  with  test  pitting  and  testing. 

Cherry  Site  Reservoir  and  Dam 

The  soil  in  the  left  abutm.ent  is  glacial  till  from  0  to  18  feet  thick 
overlying  bedrocko  The  right  abutment,  primarily  boulders  and  bedrock,  has 
about  i+OO  cubic  yards  of  boulders  on  the  ground  surface.  Embankment  fill 
will  be  placed  directly  on  the  irregular  bedrock  surface  on  the  left  abutment. 
The  bedrock  surface  is  irregular  and  consists  of  linear  ridges  10  to  kO   feet 
high  separated  by  discontinuous  valleys  with  opposing  gradients.  The  ridges, 
parallel  to  the  rock  schistosity  and  at  a  slight  angle  to  the  main  valley 
trend,  were  probably  formed  by  glacial  scouring  along  selective  rock 
horizons.  The  fouadation  consists  of  about  7  feet  of  organic  sand,  underlain 
by  about  19  feet  of  silty,  gravelly  sand.  The  borrow  m-aterial,  from  the 
emergency  spillway  and  on  the  right  side  of  the  pool  area,  is  glacial  till. 
The  borrow  area  may  have  to  be  enlarged  to  obtain  sufficient  borrow 
materials  because  of  the  irregular  thickness  of  the  till  over  bedrock.  Minor 
leakage  may  occur  throijgh  the  bedrock,  but  it  is  expected  that  any  leakage 
will  not  affect  the  water  holding  requirements  of  the  site  reservoir 
significantly. 

Approximately  18  borings,  test  pitting  and  testing  will  be  required  for 
final  design. 

Coles  Site  Reseivoir  and  Dam 

The  soil  on  the  left  abutment  is  glacial  till.  The  right  abutment  is  englacial 
drift  underlain  by  gneissic  bedrock.  The  foundation  is  recent  valley  fill. 
The  bedrock  is  slightly  jointed,  and  is  gray,  hard,  quartz,  biotite  gneiss, 
A  cutoff  core  trench  will  be  used  in  the  10-foot  foundation  section  to 
prevei;t  leakage.  The  major  borrow  area,  on  the  left  side  of  the  pool  area,  may 
have  to  be  expanded  to  the  northeast  if  depths  to  bedrock  are  constantly  less 
than  the  estimated  20  feeto  It  is  not  expected  that  the  slight  amount  of 
leakage,  confined  to  the  bedrock,  will  affect  the  water  holding  requirements o 

Additional  subsurface  investigations  for  final  design  will  require  about  1 8 
drill  holes,  test  pits,  and  penneability  and  soil  sample  tests. 
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Cushman  Site  Reservoir  and  Dam 


The  soil  on  the  left  abutment  is  silty  sand  with  gravel  glacial  outwash 
and  bedrock.  The  right  abutment  is  granitic  bedrock  with  a  thin  sJDil 
mantle.  The  surface  of  the  right  abutment,  the  downstream  portion  of  the 
valley  floor  and  the  lower  portion  of  the  left  abutment  is  covered  with 
boulders,  amounting  to  85  to  9S%  of  surface  cover.  Mean  diameters  of 
boulders  range  from  one  to  ^6  feet.  The  foundation  is  about  18  feet  of 
stratified,  silty,  fine  sand  with  occasional  boulders.  The  bedrock  is 
quartz,  biotite,  granulite  gneiss  which  is  hard  and  moderately  jointed. 
Large  boulders,  larger  than  one  cubic  yard,  cover  about  UO  percent  of  the 
foundation  area.  Some  minor  leakage  may  occur  through  the  outwash 
materials  on  the  left  abutment  and  through  the  bediTock  on  both  abutments. 
This  leakage  is  not  expected  to  affect  the  water  holding  requii^muents  at 
the  site  reseivoir.  The   borrow  area,  from  the  left  side  of  the  pool  ai^ea, 
will  be  stratified  silty  sand  and  gravel. 

For  final  design,  about  15  additional  drill  holes,  test  pits  and  penneability 
and  soil  tests  will  be  required. 

Factory  Site  Reservoir  and  Dam 

The  soil  on  the  left  abutment  is  glacial  till  overlying  gneiss  bedrock. 
The  right  abutment  is  gneiss  bedrock  with  a  thin  veneer  of  coUuvial  soil 
with  cobbles  and  boulders.  The  right'  abutment  and  most  of  the  foundation 
area  is  shallow  to  bedrock  (O  to  20  feet)  or  glacial  till.  The  bedrock  on 
the  left  side  of  the  valley  floor  for  a  distance  of  about  270  feet  is 
fractured  Coles  Brook  Limestone  or  dolomitic  marble.  Bedding  planes  of  the 
limestone  unit  strikes  north  30  degrees  west  (about  normal  to  the  centerline 
of  the  dam)  and  dips  about  k$   degrees  northeastward.  Fractures  dip  about 
60  to  70  degrees  westward.  The  fractures  cored  did  not  show  leaking. 
Pressure  testing  of  the  limestone  at  50  psi  showed  a  K  factor  of  0.10  feet 
per  day.  The  balance  of  the  foundation  area  is  underlain  by  gneiss  below  the 
valley  fill  section.  A  cutoff  trench,  babkfilled  with  glacial  till  will  b« 
installed  across  the  entire  foundation  area  to  tie  into  glacial  till  on  the 
left  abutment  and  bedrock  on  the  right  abutment.  The  borrow  area  is  on 
the  left  side  of  the  pool  near  the  left  abutment  and  is  silty,  fine  to 
coarse  sand  with  gravel,  cobbles  and  boulders. 


1 


Prior  to  final  design,  about  22  additional  borings  will  be  made.  Also,  test 
pits  will  be  dug  in  the  emergency  spillway  and  adequate  tests  will  be  made. 
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Rudd  Site  Reservoir  and  Dam 

The  soil  on  both  abutments  have  cores  of  glacial  till  capped  by  sand  and 
gravel  deposits  1 6  to  18  feet  thicko  The  foundation  is  coarse  recent 
alluvium  9  to  10  feet  thick,  underlain  by  till  and  bedrock.  The  bedrock, 
Becket  gneiss,  is  tight  and  moderately  jointed.  Leakage  would  be  confined 
to  the  permeable  glacio -fluvial  material  on  the  right  abutment.  A  cut-off 
trench  will  be  used  through  this  material.  The  borrow  material,  from  the 
emergency  spillway,  will  be  silty  sand  with  gravel,  (glacial  outwash)  and 
{glacial  till. 

About  15  drill  holes,  test  pits  and  testing  will  be  made  before  final 
design. 

Shaker  Site  Reservoir  and  Dam 

W   The  soil  in  the  left  abutment  is  englacial  drift  or  outwash  sand  and  gravel. 
The  right  abutment  is  glacial  till.  The  foundation  is  recent  valley  fill 
underlain  by  bedrock  at  relatively  shallow  depths.  Bedrock  crops  out  in 

k. the  streajn  above  the  dam  and  is  quartz  biotite  gneiss.  The  borrow  material, 
from  the  emergency  spillway,  is  englacial  drift.  Another  borrow  area,  adja- 
cent to  the  right  abutment,  is  glacial  till.  This  material  will  be  used  as 
backfill  material  in  the  core  trench. 

Additional  subsurface  investigations  will  consist  of  about  15  drill  holes, 
test  pits  and  testing o 

Upper  Coles  Site  Resei^voir  and  Dam 

The  soil  in  the  left  abutment  is  englacial  drift  overlying  bedrock.  The 
right  abutment  is  silty  gravelly  sand  overlying  gneiss  bedrock.  The 
foundation  material  is  recent  alluvium.  The  Becket  Gneiss  Bedrock  is 
moderately  jointed  and  a  slight  amount  of  leakage  is  expected  in  the  bedrock 
on  the  right  abutment.  The  emergency  spillway  will  be  in  the  gneissic  bed- 
rock on  the  left  abutment.  The  borrow,  from  the  left  side  of  the  pool  area, 
will  be  glacial  till. 

For  final  design,  about  16  drill  holes,  test  pitting  and  testing  will  be 
required. 

Upper  Factory  Site  Reservoir  and  Dam 

The  soil  in  the  left  abutment  is  gneissic  bedrock  with  a  0  to  10  foot  cover  M 

of  silty  gravel  or  sand.  The  right  abutment  is  englacial  drift  with  some  " 

glacio -fluvial  sand  and  gravel  near  the  valley  floor.  The  foundation  is  ^ 

recent  valley  fill  overlying  bedrock.  Other  foundation  excavation  will  be  I 
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f airly  shallow  with  a  positive  cutoff  in  the  glacial  till.  The  bed2?ock 
is  moderately  jointed,  with  the  possibility  of  a  fault  between  the  left 
abutment  and  center  of  the  valley  floor.  There  is  also  a  possibility  of 
dolomitic  limestone  on  the  right  abutment.  The  borrow  from  the  emergency 
spillway  and  ii.ght  side  of  the  pool  area,  will  be  nonplastic  englacial 
drift o 

About  18  drill  holes,  1 1|  test  pits  and  testing  of  samples  will  be  required 
for  final  design. 

Walker  Site  Reservoir  and  Dam 

The  soil  in  the  left  abutment  is  glacio -fluvial  sand  and  gravel  overlaying 
glacial  till.  The  rignt  abutment  and  foundation  is  sand  and  gravel  under- 
lain by  glacial  till.  The  bedrock  outcrops  in  the  stream  below  the  dam 
is  somewhat  fractured  quartz,  biotite  gneiss.  In  the  foundation  area,  no 
bedrock  was  encountered  to  a  depth  of  60  feet.  About  the  first  ten  feet 
of  the  emergency  spillway  will  be  glacio -fluvial  sand  and  gravel  which 
can  be  used  for  fill  material  for  the  Route  20  road  relocation  or  to  blanket, 
the  dam.  The  underlying  glacial  till  in  the  emergency  spillway  and  the 
borrow  area  upstream  of  the  dam  in  the  pool  area  will  be  used  for  the      \ 
embankment  fill. 

For  final  design,  about  15  additional  drill  holes,  test  pits  and  testing 
will  be  required. 

Channel  Improvements 

In  the  reach  of  the  channel  improvements  at  Huntington,  the  West  Branch  of 
the  Westf  ield  River  is  entrenched  in  the  older  terrace  sand  and  gravel  of 
the  flood  plain.  Erosion  and  scouring  of  the  river  channel  is  controlled  byi 
annor  plating  in  the  stream  and  frequent  exposures  of  bedrock. 


In  channel  improvement  area  at  Chesteij  the  stream  is  confined  by  either 
bedrock  along  both  banks  or  by  bedrock  with  a  thin  mantle  of  sand  and 
gravel.  Prior  to  final  design  a  detailed  geologic  investigation  will  be 
made  to  determine  the  extent  of  bedrock  and  other  channel  conditions  at 
each  area  of  planned  improvement. 

ENGINEERING 

Twenty-five  potential  storage  sites  were  identified  and  located  on  USGS 
Quadrangle  Maps  by  a  map  study  and  field  reconnaissance*  Preliminary 
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designs  and  cost  estimates  were  prepared  for  each  site,  using  data  developed 
from  the  7  1/2  minute  U3GS  topographic  maps.  Thirteen  sites  were  selected 
for  further  consideration  based  upon  the  preliminary  cost  estimates  and  the 
relative  effectiveness  of  the  structures  in  solving  watershed  problems  and 
meeting  project  objectives e 

A  detailed  topographic  map,  covering  the  reservoir,  dam  and  emergency 
spillway,  was  prepared  for  each  of  the  thirteen  sites.  The  topographic 
maps  on  ten  sites  were  made  from  a  special  flight  of  aerial  photographic 
by  stereoplotter  and  checked  by  field  surveys  for  accuracy »  Three 
topographic  maps  were  made  by  plane  table  surveys.  All  elevations  were 
referenced  to  mean  sea  level. 

The  Sponsors,  with  the  assistance  of  Federal  and  State  agencies,  deter- 
mined the  multipurpose  uses  to  be  included  in  each  site.  Based  upon  the 
detailed  topographic  maps  and  stage-capacity  curves,  the  Sponsors  selected 
capacities,  surface  areas  and  pool  elevations  for  each  m,ultipu2rpose  use  to 
be  incoiporateda 

Following  completion  of  the  hydi*ologic  investigations,  selection  of  other 
purposes  to  be  included  in  each  site,  and  determination  of  relative 
effectiveness  of  each  structure  on  reduction  of  flood  damages,  eleven 
sites  were  selected  for  inclusion  in  the  piano  For  the  streams  where  two 
structures  are  in  series,  a  comparison  was  made  of  the  alternatives: 
One  single -puipose  floodwater  retarding  structure;  one  multi-purpose  struc- 
ture; two  multipurpose  structures;  'and  one  single-purpose  structure  and  one 
multipurpose  structure.  Consideration  was  given  to  the  site  topographic 
limits,  total  installation  costs,  allocated  costs  to  purposes,  drainage  area 
controlled  and  water  resource  development  needs*  The  structures  selected  were 
found  to  be  the  most  feasible  to  meet  the  project  objectives. 

Work  plan  designs  for  structural  measures  were  developed  using  the  detailed 
topographic  maps,  results  of  geologic  investigations  on  each  site  and 
standard  design  procedures  outlined  in  the  Soil  Conservation  Service's 
Technical  Releases  and  National  Engineering  Handbooks,  Cost  estjjnates  were 
completed  using  latest  construction  cost  information  from  similar  construction 
projects  in  the  Northeast,  These  work  plan  designs  were  then  reviewed  with 
the  Sponsors,  Soil  Conservation  Service  Design  Section  and  participating 
State  agencies, 

A  photomosaiac  map  of  the  entire  watershed  was  prepared  and  proposed  sites 
located  on  the  map,  Th,e  Sponsors,  with  the  assistance  of  the  Service, 
located  approximate  property  lines  with  apparent  land  ownership  on  the 
photomosaiac  mapo  The  apparent  land  ownership  was  then  transferred  to 
individual  site  maps  showing  site  and  reservoir  features,  prx)perty  lines 
and  land  ownership.  These  maps  will  be  furnished  the  Sponsors  as  soon  as 
the  plan  is  completed,  reviewed  and  approved  by  the  Sponsors  and  State  and 
local  agencies. 
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Descriptions  and  installation  details  for  each  structure  are  listed  under 
"Works  of  Improvement  to  be  In.stalledo "  Preliminary  plans  are  shown  on 
Figures  1  through  ^3o   Structure  and  design  data  are  shown  on  Table  3. 

Multipurpose  Structures 

Beneficial  storage  capacities  and  surface  areas  for  the  fish  and  wildlife 
water  resource  improvement  were  furnished  by  the  Sponsors,  with  assistance 
from  the  Massachusetts  Division  of  Fisheries  and  Gameo   The  beneficial 
water  storage  and  surface  area  for  the  Factory  Recreation  Development  was 
furnished  by  the  Sponsors,  with  assistance  from  the  Ma,ssachusetts  Division 
of  Forests  and  Parks »  Specific  volumes  for  wildlife  pools  and  low-flow 
augmentation  and  specific  areas  for  fish  pools  and  recreation  pools  were 
assigned  to  selected  sites o  Work  plan  designs  and  cost  estimates  were  based 
on  the  selection  ma.de  by  the  Sponsors  for  each  multi-purpose  site. 

Each  multi-purpose  structure  is  designed  with  a  principal  spillway  crest 
elevation  at  the  maximum,  beneficial  pool  elevation.  Each  principal         '' 
spillway  consists  of  a  reinforced  concrete  riser,  outlet  pipe  conduit  and 
reinforced  concrete  stilling  basiiu  An  additional  feature  of  the  riser      ;| 
will  be  an  adjustable  cold  water  release  device o  The  preliminary  design 
provides  for  cold  water  release  by  a  concrete  box,  as  an  appurtenance  to 
the  principal  spillway  riser,  enclosdjig  the  orifice  and  going  from  the 
bottom  of  the  riser  to  just  above  the  permanent  poola  Normal  stream  flows 
will  then  be  drawn  from  the  bottom  of  the  pool  and  forced  over  the  crest 
of  the  principal  spillway  inside  the  concrete  boxo   For  those  sites  where 
low-flow  augmentation  water  storage  is  included,  an  adjustable  gate,  near 
the  bottom  of  the  pool,  will  control  the  release  rate  of  the  low-flow 
augmentation  waters o  Alternate  methods  for  releasing  cold  waters  and  low-flow 
augmentation  will  be  evaluated  during  final  design  and  the  most  feasible 
method,  consistent  with  project  objectives,  will  be  selected.   The  risers 
will  also  be  equipped  with  an  anti-vortex  device  ajid  pond  drain.  c 

Recreation  Facilities 

The  recreation  facilities  at  the  Factory  Recreation  Development  were  planned 
by  recreation  specialists  from  the  Division  of  Forests  and  Parks.  Following 
a  field  reconnaissance  of  the  land  around  the  permanent  pool  and  using  USGS 
topographic  maps,  site  topographic  maps,  aerial  photographs  and  soil  capability 
maps,  a  preliminary  plan  was  prepared.  The  preliminary  plan  located  the  use 
areas,  possible  road  locations,  and  major  facilities.  The  number  of  each 
facility  was  based  upon  current  demands  and  applicable  state  and  local 
health  laws.  Provisions  were  included  for  future  expansion  of  all  facilities. 
Estimated  costs  were  based  on  current  costs  for  comparable  facilities  at 
other  State  Parks  in  Massachusetts. 
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Itie  Massachuset.ts  Departiaeiit.  ox   I\iaL'ural  Resources  will  prepare  filial  desigiio 
and  plans  and  specifications  for  the  recreation  facilities.  A  detailed 
topographic  map  of  the  area  aix^iind  the  permanent  pool  "will  be  developed  prior 
to  completing  the  constru.ction  plans*  Due  to  tne  liirated  site  information 
available  and  preliminary  nature  of  the  recreation  development  plans,  the 
location  of  the  recreation  facilities  could  be  changed  during  final  design. 

Geologic  investigations  vdll   be  made  of  the  recreation  development  to  locate 
a  suitable  water  supply  and  di^ainage  fields  for  sewage  disposale  In  the 
event  that  no  areas  are  found  suitable  for  sewerage  drainage  fields,  a 
treatment  plant  will  be  installedo  The  Service  will  review  and  approve  all 
final  plans  and  desigris  prepared  by  others  prior  to  construction  of  any 
cost-shared  recreation  facilities* 

The  Sponsors  and  otiie:  pa.'xicipating  agencies  ha.ve  revi.ewed  tne  prelliTiinar;/' 
plans,  together  \n.th   ccat.  cost-sharing,  opei-ation,  maintenance,  and 
replacement  responsibilities o 

Single -Purpose  Stinictures 

The  two  single -purpose  floodwater  retarding  structures  were  considered  for 

multipurpose  use,  but  were  found  not  practical  due  to  site  conditions.  Temporary 

storage  is  provided  to  accommodate  the  100-year  frequency  flood  runoff. 

The  principal  spillways  will  be  ported  near  the  streambed  elevation  to 

allow  normal  stream  flows  to  pass  through  the  structure  and  there  will  be 

no  water  impounded  behind  the  dams.  Each  principal  spillway  consists  of 

a  reinforced  concrete  riser,  outlet  conduit  and  reinforced  concrete  stilling 

basin, 

Channel  Improvements 

Channel  improvements  included  in  this  plan  were  selected  after  a  careful 
study  of  the  local  areas  to  be  protected,  A  comparison  was  made  between 
diking,  diking  and  channel  improvement  and  channel  improvement  only,  Channel 
improvements  were  selected  because  of  site  conditions,  restricted  construction 
areas  and  reductions  in  operation  and  maintenance  costs. 

Expanded  water  surface  profiles  were  prepared  covering  the  two  sections  of 
channel  improvement.  Both  profiles  indicated  that  flow  velocities  will  be 
altered  by  the  bri.dge  restrictions  during  periods  of  high  flow,  | 

Because  of  design  velocities,  approximately  1700  feet  of  streambank  will  be 
protected.  At  station  llUii^SS  of  the  Huntington  channel,  flow  is  presently 
controlled  by  a  rock  outcrop  which  will  be  excavated  to  provide  the  design 
capacity. 
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Costs 


Prelimnaiy  designs  and  cost  estimates  were  prepared  for  alternative 
structural  measures.  The  most  economical  designs  and  measures  were 
selected  which  most  nearly  met  the  project  objectives.  Quantities  of 
construction  material  were  computed  for  the  structures  selected. 
Estimated  costs  were  based  upon  construction  quantities  and  unit  costs. 
Unit  costs  wei*e  taken  from  bid  item  schedules  for  work  recently  completed 
in  the  vicinity,  modified  by  differences  in  site  conditions.  These 
differences  include  location,,  topography,  geologic  characteristics,  size 
of  construction  bid  items,  and  availability  and  accessibility  of  materials. 

Designs  and  cost  estimates  for  the  works  of  improvement  were  reviewed  by 
the  Sponsors,  with  assistance  from  the  Massachusetts  Water  Resources 
Commission. 
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Chap.  634.  An  Act  authorizing  the  water  resources  commis- 
sion TO  CONSTRUCT  RESERVOIRS  AND  OTHER  WORKS  OF 
IMPROVEMENT  FOR  FLOOD  PREVENTION,  LOW  FLOW  REGU- 
'  LATION,  RECREATION,  AND  RELATED  PURPOSES  IN  THE 
WATERSHED  OF  THE  WEST  BRANCH  OF  THJE  WESTFIELD 
RIVER. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  The  water  resources  commissi  on  is  hereby  authorized  to 
enter  into  watershed  work  plan  agreements  and  project  agreements  with 
the  United  States  department  of  agriculture  for  the  construction  of  cer- 
tain works  of  improvement  including  water  retention  structures  in  the 
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watershed  area  of  the  West  Branch  of  the  Westfield  River  in  the  counties 
of  Berkshire,  Hampden  and  Hampshire  for  the  purpose  of  flood  pre- 
vention, low  flow  regulation,  recreation,  and  related  pur[)oses,  including 
water  storage,  stream  bajik  stabilization,  channel  modification  and  water 
resource  utilization,  in  accordance  with  the  Watershed  l"'rotection  and 
Flood  Prevention  Act,  and  with  a  watershed  work  pl.m.  Said  agree- 
ments shall  set  forth  the  federal  share  of  the  cost  of  construction  of  the 
works  of  improvement  allocated  to  flood  control  or  other  flood  retarda- 
tion works,  and  such  other  sums  as  the  federal  government  is  to  pay  on 
accouiit  of  other  works  to  be  included  in  the  overall  project  and  au- 
thorized by  said  act. 

Section  2.  When  said  commission  and  the  department  of  agriculture 
have  entered  into  a  project  agreement  for  works  of  improvement  au- 
thorized by  section  one,  the  commission  shall  be  the  contracting  au- 
thority for  the  construction  of  such  works. 

Said  commission,  acting  for  and  in  behalf  of  the  commonwealth,  may 
acquire  by  gift,  purchase,  or  otherwise,  any  land,  water  rights,  rights-of- 
way  or  other  easements,  public  or  private,  necessary  to  carry  out  the 
purposes  of  this  act.  I'ublic  access  shall  be  provided  to  any  reservoir 
area  constructed  under  tliis  act.  Said  commission  may,  with  the  ap- 
proval of  the  department  of  natural  resources,  utilize  the  land  under 
the  control  of  said  depattnientfor  such  works.  Upon  the  occurrence  of 
unforeseeji  conditions  or  excessive  costs  from  land  takings  or  otherwise 
at  any  of  the  sites  designated  in  said  work  plan,  the  commission  may, 
with  the  approval  of  the  department  of  agriculture,  relocate  any  reservoir 
site  or  other  works  contemplated  by  said  work  plan  to  another  site 
within  the  watershed  area  referred  to  in  section  one,  in  order  to  cany 
out  the  purposes  of  this  act  more  effectively  and  economically.  The 
conrniission  may,  in  its  discretion  and  when  it  appears  to  be  necessary, 
advantageous,  or  in  the  best  interest  of  the  commonwealth,  in  lieu  of 
the  taking  or  acquisition  of  land,  expend  out  of  the  funds  appropriated 
under  section  five  for  expenditure  by  the  commission  such  sums  as  may 
be  required  to  carry  out  or  expedite  the  purposes  of  this  act  for  the 
construction  of  works  not  included  in  the  costs  reimbursable  by  the 
federal  government  under  said  watershed  protection  and  flood  preven- 
tion act,  and  determined  by  the  commission  to  be  necessary  to  carry 
out  the  commonwealth's  share  of  the  project,  including  but  not  limited 
to  the  construction  of  dikes  or  other  water  retardation  works,  changes, 
in  private  property  grades,  highway  locations  and  grades,  the  location 
or  relocation  of  culverts,  water  and  sewer  pipes,  utility  poles  and  lines, 
conduits  or  other  fixtures,  pipe  Unes,  wells,  septic  tanks,  cesspools  or 
similar  works,  whether  privately  or  publicly  owned.  The  commission 
shall  operate,  maintain  and  administer  all  such  lands,  waters  and  works 
of  improvement  or  it  may  transfer  the  same  to  the  department. 

Section  3.  The  commission  and  the  division  of  water  resources, 
through  their  dul.y  authorized  agents,  without  being  liable  for  trespass, 
shall  have  the  right  to  enter  upon  any  lands  for  the  purpose  of  making 
surveys,  test  pits  and  borings,  and  the  commission  may  take  or  other- 
wise acquire  the  right  temporarily  to  occupy  lands  necessary  for  the 
construction  of  any  works  or  for  any  other  purposes  authorized  by  this 
act. 

Section  4.  The  department  of  natural  resources,  acting  for  and  in 
behalf  of  the  commonwealth,  may  acquire  by  gift,  purchase,  eminent- 
domain  or  otherwise,  land,  water  rights,  rights-of-way  or  other  ease- 
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ments,  public  or  private,  appropriate  for  public  outdoor  recreation  in 
conjunction  with  the  lands  acquired  and  the  works  constructed  by  the 
commission  under  this  act  and  may  accept  transfers  of  land  and  works 
from  the  commission.  The  department  of  natural  resources  under  the 
provisions  of  chapter  one  hundred  and  thirty-two  A  of  the  General 
Laws  shall  plan,  develop,  improve  and  construct  recreation  facilities 
upon,  operate,  administer  and  maintain  such  lands,  waters  and  facilities. 
The  commission  shall  advise  the  department  on  the  operation  of  all 
water  retention  structures.  The  cost  of  the  operation,  ndministration 
and  maintenance  of  sueli  lands,  waters,  works  and  f;ici!ities  shall  be 
charged  to  the  State  Ivvcreation  Areas  Fund  established  under  chapter 
one  hundred  and  thirt>'-two  A  of  the  General  Laws.  The  department 
may  apply  for  and  accept  any  federal  funds  available  for  assistance  foj 
the  purposes  of  this  seel  ion. 

Section  5.  The  commission  is  hereby  authorized  and  directed  to 
expend  a  sum  not  to  exceed  three  million  nine  hundred  seventy  thousand 
dollars  for  the  acquisition  of  lands  and  waters  and  the  construction  of 
works  of  improvement  and  related  costs  authorized  by  sections  one  and 
two  of  this  act,  provided,  however,  that  the  commonwealth's  non- 
reimbursable share  of  the  cost  of  said  acquisition  and  construction  shall 
not  exceed  one  million  three  hundred  thousand  dollars. 

The  department  of  natural  resources  is  hereby  authorized  and  directed 
to  expend  a  sum  not  exceeding  one  million  seven  hundred  thousand 
dollars  for  the  acquisition,  planning,  development  and  improvement  of 
outdoor  recreation  areas  and  facilities  authorized  by  section  four  of  this 
act. 

Section  6.  To  provide  funds  for  payment  of  the  commonwealth's 
share  of  the  cost  of  the  project  authorized  in  sections  one  and  two,  the 
state  treasurer  shall,  upon  request  of  the  governor,  issue  and  sell  at 
pubUc  or  private  sale  bonds  of  the  commonwealth,  registered  or  with  in- 
terest coupons  attached,  as  he  may  deem  best,  to  an  amount  to  be  speci- 
fied by  the  governor  from  time  to  time,  but  not  exceeding,  in  the  aggregate, 
the  sum  of  one  million  three  hundred  thousand  dollars.  All  bonds  issued 
by  the  commonwealth,  as  aforesaid,  shall  be  designated  on  their  face, 
Westfield  River  West  Branch  Watershed  Improvement  Project  Loan, 
Act  of  1968,  and  shall  be  on  the  serial  payment  plan  for  such  maximum 
term  of  years  not  exceeding  ten  years,  as  the  governor  may  recommend 
to  the  general  court  pursuant  to  Section  3  of  Article  LXII  of  the  Amend- 
ments to  the  Constitution  of  the  Commonwealth,  the  maturities  thereof 
to  be  so  arranged  that  the  amounts  payable  in  the  several  years  of  the 
period  of  amortization  other  than  the  fmal  year  shall  be  as  nearly  equal 
as  in  the  opinion  of  the  state  treasurer  it  is  practicable  to  make  them. 
Said  bonds  shall  bear  interest  semiannually  at  such  rate  as  the  state 
treasurer,  with  the  approval  of  the  governor,  shall  fix.  The  initial 
maturities  of  such  bontis  shall  be  payable  not  later  than  one  year  from 
the  date  of  issuance  thereof  and  the  entire  issue  not  later  than  June 
thirtieth,  nineteen  hundred  and  eighty-three. 

Section  7,  To  provide  funds  for  payment  of  the  federal  share  of  the 
cost  of  the  project  authorized  in  section  one,  in  anticipation  of  the  sums 
to  be  received  from  the  federal  government  under  section  one  of  this 
act,  there  is  hereby  appropriated  the  sum  of  two  million  six  hundred- 
seventy  thousand  dollars  from  the  Federal  Capital  Improvement  Fund 
established  by  section  two  B  of  chapter  twenty-nine  of  the  General 
Laws  and  said  appropriation  shall  expire  on  June  thirtieth,  nineteen 
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hundred  and  seventy-one.  Sums  appropriated  under  this  section  shall 
be  expended  by  the  conunission  for  purposes  authorized  by  sections  one 
and  two  of  this  act. 

For  the  purpose  of  meeting  piiymeuts  autliorized  by  this  section  in 
anticipation  of  the  receipt  of  federal  fund--^,  the  state  treasurer  may 
borrow  from  time  to  time,  on  the  credit  of  the  commonwealth,  such 
sums  as  may  be  necessary  and  m;iy  issue  and  renew,  from  time  to  time, 
notes  of  the  commonwealth  therefor,  bearing  interest  payable  at  such 
times  and  at  such  rates  as  sli:ill  l)e  fix(?d  hy  the  state  treasurer.  Such 
notes  hhall  be  issued  and  max  be  renewed  one  or  more  times  for  such 
terms,  not  exceeding  one  year,  as  the  governor  mu,y  recommend  to  the 
general  court  in  accordance  with  Section  3  of  Article  LXII  of  the 
Amendments  to  the  Consiituliou  of  tlie  (Jommonwealth,  but  the  final 
maturities  of  such  notes,  whether  original  or  renewal,  shall  not  be  later 
than  June  thirtieth,  ninctc-en  hundred  and  seveii+y-four.  Notwith- 
standing any  provisions  of  this  act,  such  notes  shall  be  general  obliga- 
tions of  the  commonwealtli.  Nt)twithstan(ling  the  amount  appropriated, 
sums  authorized  tc  be  borrnwed  in  this  si.-ction  shall  not  exceed  the 
amounts  certified  by  the  pn.'per  federal  authorities  as  the  federal  share 
of  the  cost  of  such  projects  and  i)rt)vided  farther  that  amounts  received 
from  the  federal  government  shall  be  deposited  in  the  Federal  Capital 
Improvement  Fund  and  shall  be  available  to  repay  any  note  or  notes 
issued  as  provided  in  this  section;  and  provided,  further,  that  all  pay- 
ments on  account  of  interest  shall  be  allocated  by  the  state  treasurer  to 
the  fund  financing  the  loan  account  for  the  ci^mmonwealth's  share  of  the 
projects  authorized  1  ^y  section  one  of  this  act. 

Section  8.  To  meet  the  expenditures  necessary  in  carrying  out  the 
responsibilities  of  the  department  of  natural  resources  under  section 
four  of  this  act,  other  than  costs  of  operation,  administration  and 
maintenance,  the  department  may  expend  such  sums  as  may  be  re- 
quired for  projects  authorized  by  this  section  from  any  funds  available 
for  the  development  of  recreation  facilities  within  the  commonwealth. 

Section  9.  Funds  provided  in  this  act  shall  not  be  subject  to  the 
provisions  of  section  thirty  A  of  chapter  seven  of  the  General  Laws, 
provided  that  no  expenditure  shall  be  made  for  consultant  services,  so 
called,  or  services  coded  in  accordance  with  the  expenditure  code  manual 
under  the  subsidiary  title  "03  Services  —  Non-employees"  unless  the 
rate  of  compensation  for  such  services  shall  have  been  approved  by  the 
commissioner  of  administration.  Said  commissicmer  shall,  immediately 
upoa  the  approval  of  anj''  such  rate  or  rates,  file  copies  of  the  schedule 
or  schedules  of  approved  rates  with  the  comptroller  and  with  the  house 
and  senate  committees  on  ways  and  means.  Before  engaging  such 
consultant  services  under  said  subsidiary  title  "03",  as  so  coded,  as 
"Professional",  the  respective  departments  shall  certify  to  the  budget 
director  that  funds  are  available  for  the  purpose  and  shall  then  file  a 
statement  of  intent  with  the  budget  director,  the  comptroller  and  the 
house  and  senate  committees  on  ways  and  means.  Such  statement  shall 
include  the  rate  of  compensation,  the  period  of  time  for  which  the 
services  are  to  be  engaged  or  scope  of  work  to  be  done,  and  such  other 
pertinent  information  as  may  be  necessary  to  establish  the  maximum 
limit  of  the  commonwealth's  obligation. 

Section  10.  Costs  of  the  operation  and  maintenance  of  fish  and  wild- 
life management  programs  conducted  by  the  division  of  fisheries  and 
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game  of  the  department  of  natural  resources,  with  the  approval  of  the 
department  or  commission  administering  the  land  or  water  on  which 
said  programs  are  to  be  conducted,  shall  be  charged  against  the  Inland 
Fisheries  and  Game  Fund.  Approved  July  16,  1968. 
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ADDENDUM  TO  APPENDIX    A 


Clje  Commonlucaltl)  of  ^^npicuhttmrs; 

Advance  copy  19  6  9  Acts  and  Resolves 

JOHN    F.    X.    DAVORFJ^,    Secretary  of  the  Commonwealth 


Acts,  1969. —Chaps.  071,  672,  (573,  074. 
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C^iap.  674.    Ax  Act  >fAKixG  certatx  corukciivk  thaxciks  ix  the  law 

RELATIVE  ro  THE  -VVESTITELO  lUVEH  VEST  URAXCH  V.'ATER- 
KTIED  I^!l'RnYEMEXT  PROJECT  AXl)  AUTDORIZIXC;  TilE  DE- 
PARTMENT OF  XATURAL  RlWOUliCES  TO  RECEIVE  FEDERAL 
FIXAXCLVL   AHSLSTAXCE   IX    COXXECTIOX   'JJIEREWITIL 

Be  it  enacted,  etc.,  aft  follows: 

Sectiox  1.  Tlic  sccutui  ]):ira'j;raph  of  .-cction  2  of  c!iay)ter  O.'llr  of  the 
acts  of  10()S  is  lit'rchv  ainoiiiled  by  .strikiiiii:  out  ihc  fii>t^  .soiitoticc  and 
inserting;  in  ph.co  Ihorcot'  \\\c  folkr.vin;^  sontoiioe:  —  Said  onniniission, 
actiu;T  for  and  in  hcliaif  nf  the  ctininionwoalrh,  may  acfiuii'o  b\-  iiii't.  pur- 
cha'-o.  eniiucnl  domain  or  otlior\vi<t»  ;iu>'  iaa<l,  water  lijihr.-,  j-itrhts-of-way 
or  oIIkt  oascmeuts.  pnlilic  or  private,  necessary  to  caiiA'  out  tlio  pur- 
poses of  this  art. 


544  Acts,  1969. —Chap.  G75. 

Section  2.  Section  5  of  said  chapter  Hot  is  hereby  amended  by 
striking  ont  the  fu'st  paragraph  and  inserting  in  place  thereof  the  fol- 
lowing paragraph: — 

The  water  resources  commission  is  hercb>-  authorized  to  expend  the 
sum  of  one  million,  three  Innulred  thousntul  tiollars  for  the  acquisitioa 
■of  lands  and  waters,  the  construction  (jf  works  nt  improvement,  and 
related  costs,  authorized  by  sections  one  and  two  of  this  act. 

Seciion  3.  Section  0  of  ,<aid  chapter  0;M  is  lienb^-  amended  by 
striking  out,  in  lines  1  and  2,  the  word  "commonwealth's"  and  inserting 
in  place  thereof  the  worrls:  —  water  resourcv's  commission's. 

Section  4.  Section  7  of  said  chapter  ('34  is  hereby  anicnded  by 
striking  out  the  first  paragraph  and  inserting  in  place  thereof  the  fol- 
lowing two  paragraphs:  — 

The  water  resources  commission  and  the  department  of  natural  re- 
sources or  cither  of  them  may  enter  into  agreements  with  the  United 
States  Department  of  Agriciilture  or  other  agcnc>-  of  the  federal  gov- 
ernment for  the  receipt  of  fimds  to  a  tota.I  amoual  not  to  exceed  two 
million,  six  hundred  and  seventy  thousand  dollars  for  the  purposes 
authorized  by  this  act. 

To  provide  funds  for  payn-scnt  of  the  federal  shai-e  of  the  cost  of  the 
projects  authorized  by  this  act  and  for  meeting  federal  allocations  in 
anticipation  of  the  sums  to  be  received  fi-fim  the  federal  government 
under  this  act,  there  is  hereby  appropriated  the  sum  of  two  million,  six 
hundred  and  seventy  thousand  doU'ars  from  the  federal  Capital  Im- 
provement Fund  established  b}-  section  two  U  of  chapter  twenty-nine  of 
the  General  Laws  and  said  a])propriation  .-hall  expire  on  June  thirtieth, 
nineteen  hundred  and  seventy-one.  Su?:~i:>  appropriated  under  this 
section  shall  be  expended  by  the  department  or  the  commission,  in  ac- 
cordance with  said  agreements,  for  the  purposes  authorized  by  this  act 
and  shall  be  in  addition  to  appropriations  and  authorizations  contained 
elsewhere  in  this  act. 

Section*  5.  The  second  paragraph  of  said  section  7  of  s.aid  chapter 
634  is  hereby  amended  by  striking  put,  in  lines  22  and  23,  the  words 
"fund  financing  the  loan  account  for  the  commonwealth's  share  of  the 
projects  authoriaed  by  section  one  of  this  act"  and  inserting  in  place 
thereof  the  words:  —  funds  financing  the  loan  accounts  providing  funds 
for  expenditures  authorized  by  sections  five  and  eiglit  of  this  act  in 
proportion  to  which  the  federal  funds  received  hereunder  shall  have  been 
granted  to  the  water  resources  commission  or  the  department  of  natural 
resources,  respectively.  Approved  August  11,  1969. 

Chap.  675.    An  Act  providing  for  the  exemption  tuom  the  tax  on 

LEGACIES  AND  SUCCESSIONS  OF  BFXEFITS  PROVIDED  BY  AN 
EMPLOYER  UNDER  CERTAIN  EMPLOYEE  RETIREMENT  PLANS. 

Be  it  enacled,  etc.,  as  foUoics: 

Section  1.  The  second  paragraph  of  section  1  of  chapter  65  of  the 
General  Laws,  as  appearing  in  the  TciTcnrenary  Edition,  is  hereby 
amended  by  inserting  after  the  Avord  ";nnoiints'',  in  line  S,  the 
words:  —  ;  provided,  however,  that  no  amounts  attribnt.ible  to  employer 
contributions  payable  under  a  retirement  plan  which  meets  the  require- 
ments of  section  four  hundred  and  one  or  section  four  hundred  and  three 
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APPENDIX  "B" 


AGREEMENT 


Between  the 


I 


I 
I 


Berkshire  ConseJTvation  District 
Local  Organization 


Hampshire  Conservation  District 
Local  Organization 


Hampden  Conservation  District 
Local  Organization 


Massachusetts  Department  of  Natural  Resources 
Local  Organization 


(hereinafter  referred  to  as  the  Sponsoring  Local  Organization) 


and  the 


Massachusetts  Water  Resources  Commission 
(hereinafter  referred  to  as  the  Commission) 

and  the 

Massachusetts  Division  of  Fisheries  and  Game 


¥ITH  RESPECT  TO  INSTALLATION '  OF  WORKS 

OF  IMPROVEMENT  IN  THE  WEST  BRANCH 

OF  THE  WESTFIELD  RIVER  WATERSHED  PROJECT 
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VIHEREAS,  under  the  provisions  of  Chapter  63U  of  the  Acts  of  I968,  as 
amended,  the  Commission  is  authorized  to  construct  reservoirs  and  other 
works  of  improvement  for  flood  prevention,  low  flow  regulation,  recreation 
and  related  purposes  in  the  watershed  of  the  West  Branch  of  the  Westfield 
River. 


NOW  THEREFORE,  the  Sponsoring  local  Organization,  the  Commission,  and 
the  Division  of  Fisheries  and  Game. do  hereby  agree: 

I,  That  th«^  Commission,  consistent  id-th  authorities  and  fuiidln.fy  authorized 
uncior  CaaLpzer   631;  of  the  Acts  of  I968,  as  amended;  and  as  necessary  to 
meet  the  objectives  included  in  the  watershed  work  plan,  will  assume 
the  following  responsibilities  of  the  Sponsoring  Local  Organization  as 
assigned  in  the  watershed  work  plan  Agreement: 

A.  The  Commission,  will  enter  into  project  agreements  with  the  United 
States  Department  of  Agriculture  for  the  construction  of  certain 
works  of  improvement  in  the  watershed  area  of  the  West  Branch  of  the 
Westfield  RLver  for  the  purpose  of  flood  prevention,  low  flow 
regulation,  recreation  and  related  purposes,  including  water  storage* 
stream  bank  stabilization,  channel  modification  and  water  resource 
utilization  in  accordance  with  th©^  Watershed  Protection  and  Flood 
Prevention  Act,  and  with  a  watershed  work  plan. 

B«  The  Commission  shall  be  the  contracting  authority  for  the  construction' 
of  works  of  improvement. 

0.  The  Commission  will  acquire  any  land,  water  rights,  rights-of-way  op 
other  easements,  public  or  private,  necessaiy  to  carry  out  the 
purposes  of  Chapter  63U5  as  amended,  and  the  watershed  work  plan. 

D*  The  Commission  shall  expend  funds  for  the  acquisition  of  lands  and 
water  and  the  construction  of  works  of  improvement  and  related  costs 
as  authorized  by  Sections  One  and  Two  of  Chapter  6314-,  as  amended. 

II.  That  the  Massachusetts '.Division  of  Fisheries: and  Game  will: 


A.  Develop  the  fish  and  wildlife  potential  of  the  areas  of  land  obtained 
for  project  purposes. 

B»  Install  access  roads  and  parking  areas  at  the  eight  multipurpose  fish 
and  wildlife  reservoirs. 

C.  Install  sanitary  facilities  at  the  Cherry,  Upper  Factory  and  Walker 
Multipurpose  fish  and  VTildlife  reservoirs. 
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III.  It  is  mutually  agreed  that: 

A*  The  Commission  shall  operate,  maintain  and  administer  all  such 
lands,  waters  and  works  of  improvement  acquired  or  constructed 
or  it  may  transfer  the  sajwe  to  the  Department  of  Natural  Resources 
or  the  Division  of  Fisheries  and  Game. 

B*  The  Department  of  Natural  Resources  will  acquire  land,  water  ric^ts, 
rights-of-way  or  other  easements,  public  or  private,  appropriate 
for  public  outdoor  recreation  in  conjunction  with  the  lands 
acquired  and  the  works  constructed  by  the  Commission  and  may  accept 
transfers  of  land  and  works  from  the  Commission, 

C*  The  Department  of  Natural  Resources  will  expend  funds  for  the 
acquisition,  planning,  development  and  improvement  of  outdoor 
recreation  areas  and  facilities  authorized  by  Section  k  of  Chapter 
63U,  as  amended. 

D*  This  agreement  shall  become  effective  upon  the  date  of  approval  of 
the  Tifest  Branch  of  the  Westfield  River  Watershed  Work  Plan  by  the 
Federal  Government. 


I 
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BERKSHTRE  CONSERVATION  DISTRICT 


Local 
By 

Organization 

Title 

Chairman 

Date 

The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  body  of  the  Berkshire  ConseiTvation  District  adopted  at  a 
meeting  held  on . 


(Secretary,  Local  Organization) 
Date  

HAMPDEN  CONSERVATION  DISTRICT 


Local 
By 

Organization 

Title 

Chaiiroan 

Date 

The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  body  of  the  Hampden  Conservation  District  adopted  at  a 
meeting  held  on . 

(Secretaiy,  Local  Organization) 
Date 
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MSSACHQSETTS  WATER  RESOURCES  CQMMrSSION 


By 


Title 


Date 


The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
Massachusetts  Water  Resoiirce  Coimnission  adopted  at  a  meeting  held 
on  • 


Secretary 


Date 


•JHHHBHBHBHBHHHHf 


MASSACHUSETTS  DIVISION  OF  FISHERIES  AND  GAME 


By 


Title 


Director 


Date 
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HAMPSHIRE  CONSERVATION  DISTRICT 


Local 
By 

Organization 

Title 

Chairman 

Date 

The  signing  of  this  agreement  was  authorized  by  a  resolution  of  the 
governing  body  of  the  Hampshire  Conservation  District  adopted  at  a 
meeting  held  on . 


(Secretary,  Local  Organization) 


Date 


•JHHHHHBHHHHHHBHf 


MASSACHUSETTS  DEPARTMENT  OF  NAIURAL  RES( 

(Local  Organization) 
By  


Title 


Date 


Commissioner 


rVPICAL    MULTI-PIJRPOSE  DETENTION  RESERVOIR 


Cross-sectional  and  plan  views  of  detention  reservoir    Water 
for  special   purposes  is  stored   between  flood   pool  (above) 
and   sediment  storage  (bottom  pool)      These  purposes  could 
include   one  or  more  of  the  following  ■    Low-flow  augmentation, 
recreation,   fish    and  wildlife 
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Figure  I 
Preliminary  Plans 
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Figure  2 
Prtliininary  Plant 
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Figure  3 
Preliminary  Plans 
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Figure  4 
Proliminory    Plons 
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Figure  7 
Preliminary  Plans 
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Figure  8 
Preliminary  Plans 
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Figure  9 
Preliminary  Plans 
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Figure  M 
Preliminary   Plans 
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